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Paszgen 1: Yto takoe nHxeHepHoe MOPT®OJINO?

Kak ykasaHo B «PykoBoacTtee k urpe 1» (ctp. 46, pegakuua 1.2 ot 18.10.2022) cesoHa Power
Play: «HxeHepHoe MOPTOOJINO — 370 KpaTkoe 1 NakOHMYHOE U3NOXEHWNE NYTU KOMaHabl B
TeueHue ce3oHa. NHxeHepHoe NMOPTOOJIMO gomkHO BKtodaTh B ce05 3CKM3bI, 00CYKAEHUS U
NPOTOKOMbI BCTPEY KOMaHAbl, 3Tanbl 3BOMOLMN AN3anHa, ONncaHne NpoLeccoB, NPensTCcTBUN,
Lernen 1 NNaHoB MO OCBOEHMWIO HOBbIX HABbIKOB, @ TaKXKe KpaTkne pasMblLLNEHNs Kaxaoro
y4YacTHMKa KOMaHAbl O MPOMAEHHOM 3a CE30H MyTu».

B ce3oHe 2024-2025 ropos Into the Deep Mbl yBUAENN MHOXECTBO U3MEHEHUI B NpaBunax
copeBHoBaHun FIRST Tech Challenge. 3T1 n3aMeHeHMs1 KOCHYNUCb U UHXEHEPHOTO
MOPT®OJINO. Tenepb OHO He ABNAETCA 06s3aTeNbHbIM AOKYMEHTOM AN PacCMOTPEHUS
KOMaHabl B Ka4eCcTBe KaHAmuaaTa Ha Harpagbl BO MHOMMX KaTteropusix. TemM He MeHee, OHO
OCTaeTCsl BaXXKHEMLIUM MHCTPYMEHTOM B NpoLecce CyaencTea.

Figure 6-2: Sources of Information for Team Judged Awards.
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Cyabu cobupatoT nHdopmaumnio 0 KoMaHaax Heckonbkumu cnocobamu (Puc. 6-2). Bce komaHabl
OyoyT nmeTb BO3MOXHOCTb nNpeactaBuTb NucbMeHHoe NMOPTOOJTNO, B KOTOPOM LOMKHbI ObITb
3a,0KyMEHTUPOBaHbI T€ acneKTbl AeATENbHOCTM KOMaH/, KOTOpble HanpsiMyto NOATBEPXKAAOT
KpUTEPUN CyaencKnx Harpag, nnm nHpopmMmaums, KOTOPYHO OHU XXenarT AOHECTU A0 CBeOeHUs
cyaen. (PykoBoacTBO No npoBedeHunto copesHoBaHun Decode, Pasgen 6 «Harpagbi», ctp. 34)

Komanga FIRST Tech Challenge 16091 T.W.C.A. (Team Without a Cool Acronym) gobunacb
ycnexa B cBoem febtoTHoM ce3oHe 2019-2020, nonyumne Harpagy Think Award Ha cBoux nepBbIX
0TOOpOYHbIX copeBHoBaHusIX. C Tex nop T.W.C.A. npeycnena B agantauum K TEKyLLEMY
dopmarty nHxeHepHoro NMOPTOOJINO, 3aBoeBaB Harpagy Think Award B cBoem OUBU3MOHE Ha
YemnumoHate FIRST 2023 roga. T.W.C.A ygenset BpeMs NOMOLLM APYrMM KOMaHgam,
npegocTaBndas AOCTYN K CBOUM MOPTAONNO, OTMEYEHHbIM Harpagamu, 1 oCyLLEeCTBASS
MEHTOPCTBO MO BOMPOCaM MX CO3AaHMS.



Skystone Ultimate Freight Frenzy Power Pl_ay FIR_’ST EP Resource
Goal Championship
Downloads Downloads Downloads
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1,533 8,649 20,245 12,389 22,120

*Download count up to August 25, 2025

TWCA no4yscTBOBanu BAOXHOBeHWEe paboTaTb BMeCTe C APYrMMU YCMeLLIHbIMA KOMaHaamu,
3auHTepecoBaHHbIMU B TOM, YTO6bI NOAENUTLCA CBOMMU «Marm4eckumm oopmynammy.
MoxanyicTa, 03HaKOMbLTECH C APYrMMU YHaCTHUKaMU U UX JOCTMXKEHUSIMUN Ha MECTHbIX YPOBHSAX
n Ha Yemnunonate mupa (FIRST Championship)!

11212 The Clueless: 19458 Equilibrium.exe 11770 Curiosity

‘25 FIRST Championship ‘24 FIRST Championship ‘25 FIRST Championship
Ochoa Inspire Winner Ochoa Inspire Winner Jemison Inspire Winner

https://www.thecluelessftc.org/ https://equilibrium19458.wixsite.com/equil | https://curiosity11770.marlborough.org/

ibrium-exe-1945

19706 Potential Energy 16028 Mecha Knights 16091 TWCA

‘25 FIRST Championship ‘23 Utah Championship ‘23 FIRST Championship

Jemison Design Winner Think Award Winner Franklin Think Winner

https://www.potentialenergyftc.com/ | www.instagram.com/mechaknights16028/ https://www.twcarobotics.com

Kak coctaBuTb nnaH TpeGOBaHMVI K Harpagam, ncnonb3ys PyKOBOACTBO no
copeBHOBaHUAM.

Bce, 4TO BaM HYXHO 3HaTb 0 TpeboBaHMAX K OPMATMPOBAHNIO U COAEPXKAHUIO, MOXXHO HANTU B
PykoBogcTtee no copeBHoBaHusam FIRST Tech Challenge. B gaHHOM pecypce mbl 6yaem
ccbinatbesa Ha PykoBoacTteo no copesHoBaHuam DECODE, B yacTtHocTh Ha Pasgen 6: Harpagpl,
VO.

O6wme TpeboBaHua k MOPTPOJINO vs. PekomeHpauuum:

Mpw cosgaHnm ycnewHoro nHxeHepHoro NOPT®OJINO BaxHO HaYaTb C NPaBUITbHOIO

dopmatmpoBaHus. O6wme TpebosaHusa k MOPTOOJTINO moxHO HanTn B PykoBoacTBE NO

copeBHOBaHUsAM, cTpaHmua 36 (A201). Mpwu cosgaHum HoBoro NOPTOOJIMO gns kaxgoro

ce3oHa komaHga TWCA npeanoymTaeT pacneyartbiBaTb (OU3NYECKyto Konuo PykoBoacTsa no
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COpPEBHOBaHUAM U BblaendaTb Mapkepom TpebosaHms kK MOPTPOJTNO. 3To nomoraeT BhISIBUTb
HOBble TpeboBaHMs, 0GHOBUTL 3HAHWSI OMNbITHBIX YYACTHUKOB U CIYXXUT BO3MOXXHOCTbIO AN
00y4YeHMs1 HOBbIX YIEHOB KOMaHAbI.

A201 A. 201 *NOPT®OJINO komaHa umetroT orpaHuyeHuns. KomaHabl MMeT BO3MOXHOCTb
npenctasuTb komaHgHoe NMOPTOOJIMO ansa ncnonb3oBaHus B npouecce cyaencrea. Hukakvne
Opyrve neyartHble unu undposblie matepuansl, He BKITKOYEHHbIE HEMOCPEACTBEHHO B 3TOT
OOKYMEHT, He OyayT npuHumatbes CYObAMW ans paccMoTpeHus BO Bpemsi 00CyKaeHUIA.
MOPT®ONNO aomKkHO COOTBETCTBOBATL CrieadyloLwmmM TpeboBaHmaM:
B. pomkHo cocTosATb M3 1 TUTYNBHOMO NNCTA, BKIOYAKLWEro HOMEP KOMaHAb! 1, MO XenaHuio:
Ha3BaHue komaHgbl, ornasnexHne NOPTOOJINO, opraHmsaumm KoMaHLbl, COHCOPOB, FIOroTHM,
nesus, a Takke dotorpaduio POBOTA n/unun komangpl.
He 6onee 15 cTpaHuL OLeHMBaeMoro KOHTeHTa (Mpu ABYCTOPOHHEN nedYatn — 8 nucToB
Bymaru, BknoYas TUTYMNbHBIA FINCT).
ucnonb3oBaTk Tonbko bymary dopmarta US Letter (8,5 x 11”) unn A4 (210 x 297 mm).
WpndT pa3amepoM MUHUMYM 10 NyHKTOB MK KpyMHee.
npu nogadye B uncpoBoM Buae odwuin odbem dainna gomkeH 6biTb meHee 15 MB.
OOMMKHO BKIOYaTb TONbKO MPOrpecc, 3agavv U JOCTUXKEHMS!, KOTopble MMenu MecTo ¢ 1 sHBaps
2025 ropa.

EmMmMo o

Ha npotsikeHumn Bcero npouecca paspadotkn NHxeHepHoro NMOPTOOJINO BaxHO 3HaATb
pasHuuy mexgy TpebosaHuamm k MOPTPOJINO n Pekomengauuamm k MOPTPOJINO.
TpeboBaHua 03HaA4aloT, UTO Bbl HE CMOXETEe NpeTeHaoBaTh Ha Harpagpl, ecnu cneundukaunm
He ByayT cobniogeHbl. PekoMeHOauum 03Ha4atkoT, YTO COBETYETCS OCBETUTbL TEMY, TaK Kak 3Ta
MHOPMALMS MOXKET NOMOYb CyAbAM NPUHATE PELUEeHne O TOM, KaKyto KOMaHay HarpaguThb.

Hukakoe cogepxaHue TUTYNIbHOro nNucTa He 6yaeT ncnonb3oBatbesa CYAbAMU ana oueHku
KaKux-nmbo KputepueB Harpaa. Jlloboe coaepkaHue, Bbixogsilliee 3a paMKU pa3peLlueHHbIX
15 cTpaHuu, He 6yaeT paccmatpuBaTtbeca CYObSAMM.

KomaHpam pekomeHayeTcs orpaHuyYMTb ucnonb3oBaHne MHdopmauum, nossonsiowlen
yctaHoBUTb nuyHocTb (Pll), B MOPT®OJINO. Jlyuwien npakTukon byaet nucnonb3osaHue
TONbKO MMEH WU, NO XenaHuio, nepBbix 6ykB hamunun CTYOAEHTOB. ®oTtorpachun,
BKntovarowme nsoodpaxeHus CTYQEHTOB — uneHoB komaHAbl, gonyctumbl. CYAbU
MCNONb3YyKT TUTYIbHbIN JINCT ANA AeHTUPUKaLMN KOMaHAbl, cBA3aHHOW ¢ MOPT®OJINO.
KomaHpabl, koTopble 3abyAyT BKNOYUTb TUTYIbHbINA JINCT, MOTYT ObITb OTCTPaHEHbI OT
cypenctsa, ecnu CYIbU He cmoryT onpepenntb, ¢ Kakon komaHpgoun cesasaHo MOPTPOJINO.

KomaHaam cnepyeT TwartenbHO npoayMaThb pasmep wpudta, uBeT u rpachmyeckuin ausanH
npu cosgaHum ceoero NMNOPTD®OJINO, utobbl Bce CYAAbU mornu npounTtatb X MaTepuansbil.
KomaHpabl, yen BbIGOp AM3aiHa BKkNovaeT Menkue wpud bl (<10 NT) MM HU3KOKOHTPACTHbLIN
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TEKCT Ha U300paxeHnsAX, He OyayT UCKITIOYEeHbl N3 PACCMOTPEHUSA, HO AOMKHbI MOHMMATb,
yto CY[lIbWU He cMmoryT ncnonb3oBaTtb TO, YTO OHM HE CMOTyT npoynTaTtb. KomaHabl moryT
MCnonb30BaTh pa3nuyHble 6ecnnaTHble MHCTPYMEHTbI AOCTYNHOCTH, Takue kak WebAIM
Contrast Checker, 4To6bl NOMO4YL cebe B AM3aliHe C y4eTOM YMTAaeMOCTM!.

CYObMW He byayT OoTKpbIBaTb, NPOCMaTPUBaTh UM UCNONb30BaTh NOObIe BKIOYEHHbIe
CCbIJIKM Ha Apyrue [OKYMeHTbl, Beb-canTbl unum engeo, ynomsaHytbie B TOPT®OJINO unu Ha
KOTOpble AaHbl cCbifikn B HeM. CY[1IbU MmoryT 03HakoMUTbLCA € AONONHUTENIbHOMN
MHdopMaLmen BO BpeMs MHTEPBbLIO B NUTax, HO He byayT 3abupatb ¢ cobomn
[OMOJNIHUTENbHbIN NeYaTHbIN KOHTEHT AJis1 UCMONIb30BaHMUA B Ka4eCTBe YacTy 00CyXOeHUN
CYOEMW.

KomaHabl MoryT ucnonb3oBaTb BCoMoratesibHbie CpeAcTBa AN HaNnMcaHua u
nccrnenoBaHun, Bknrovas UckycctBeHHbIn UHTennekT (UA), 4yToObl nomoyb cebe B
cocTtaBneHun ceonx NOPTPOJINO. Ecnu ncnonessytorcsa U unu apyrmue pecypchbl, OHU
AOMXKHbI ObITb YKa3aHbl B CHOCKEe U1 KOHLeBOW CHOCKe, ¢ cobnioaeHnem npas
MHTeNMeKTyarbHON COGCTBEHHOCTU U NUUEH3NK. Hagnexalee ykasaHue aBTopcTBa MOXeT
Bbirnagetb Tak: «[MOPTPOJINO cospnaHo KomaHgon XXXXX u ChatGPT».

KomaHpa MoxeT ccbinaTtbCcsl Ha nNpeabiayline ce3oHbl (HanpumMmep, B KOMaHAHOM Ui

OpraHu3auUuoHHOM NriaHe) Ansi AeMOHCTPaLUN POCTa, HO OCHOBHOM aKLEHT OOMKeH ObITb
cAernaH Ha TeKylleM ce30He.

DECODE Competition Manual VO, Section 6, Page 36
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MOPT®OJINO kputepumn

1 TUTYNBHBIA NUCT

HOMep KOMaHAbl AOMKeH BbITb ykasdaH Ha TUTYNbHOM nmucTe

MakcumyMm 15 cTpaHuL cogepxaHus

Heobxoaumo mcnonb3oBaTb Oymary ctaHgapTHoro pasmepa 8.5x11 unu A4 (210 x 297
MM).

TpebyeTcs 1

oW

HOMep CTpaHULbl Ha Kaxaoun cTpaHuue

WpndT MUHUMYM 10 nyHKTOB UK GonbLue

pasgenuTe cogepxaHne Ha KOHKpEeTHble obnactu

mcnone3ynte eguHoo6pasHbIn 6peHauHr Bo BceM Bawwem NMOPTPONNO (ymtabenbHiblie
WwpudTel, UBETa, rpadmka)

Moowpaetca | 2

oWy

CCbIMKV Ha Apyrne AoKyMeHTbl, Be6-canTbl unu sugeo.

nHdOopMaLWs, He NPUBSA3AHHAsA K KOHKPETHOMY KPUTEPUIO OLIEHNBaEeMOWN Harpagbl.
NCTOPUN O TAXENbIX 06CTOATENbCTBAX.

nn4Hasa nHdopmauus, Takas Kak damunmu, unu naeHTMdrKaumMoHHbIe AaHHbIe,
naywme Bpaspes ¢ MNonutukoi 3awmTel monogexmn FIRST.

cofepxaHve, AEMOHCTpUPYIOLLEE NoX1e OCHOBHbIE LIEHHOCTU u/unu bnaropogHbii
MpodeccuoHanmam.

oW

He Bknovatb | 3

m

CoBeThbl OT permoHanbHbIX cyaen u cyaen YemnuoHarta FIRST o Tom, 4To He cneanyet
BKMOYaThb:

«Ecnn 310 He cBA3aHO HanpsIMyto C OLlEHMBAEMOW Harpagon, He BKIoYanTe 370. Y cyaen odeHb
Mario BpEMEHM Ha NPUHATUE PELUEHMIA O TOM, KTO NPETEHAYET Ha Harpabl, a KTO HET.
KomaHgam Hy>Ho, 4TOObl KaXkaoe CroBO MMENO BEC, KOrga peyvb UOET O COPEBHOBAHUSAX
BbicLLero ypoBHsa». — Jlad MNMuenep, Pernox KOTa

Mouyemy He «McTopumn o TAXENbIX 06CcTOATENLCTBaX»? KOMaHaam pekoMerayeTcs Aenutbes
TPYAHOCTAMM, C KOTOPbIMU OHU CTOSIKHYIINCh, U TEM, KaK OHU UX nNpeogonesanu. 1o
OTNMYaeTCsl OT UCTOPMI O TAXenbIX obcToaTenbcTBax. CornacHo PykoBoACTBY ANst cyaen
2023-2024 rr. (Pegakuusa 1: 10.2.2023, ctp. 31), Harpagbl HE OOIMKHbI NPUCYXXOATbCA Ha
OCHOBaHWM TSXKENOW CUTyaumn. Ha kaxayro NCTOpUIO O TSXKenNbIX 06CTOATENbCTBAX,
BbISIBITEHHYIO CYAbSAMMW, MPUXOANTCA MHOXECTBO APYrnX, KOTOPble OCTalTCA HEBbISIBIIEHHLIMMU.
Bce Harpaabl JOMKHbI MPUCYXAATLCA HA OCHOBAHMU YEro-TO NMO3UTUBHOIO Y BAOXHOBMSIOLLETO.
BmecTo Toro 4tobbl Harpaxxgate KOMaHAy 3a NepeHeceHHble HEB3roabl, HarpaxaanTe ux 3a
YMOPCTBO, PELUMMOCTb UITN YHUKanNbHbIE HAaBbIKM pelleHus npobnem. Llenb coctout B TOM,
4YTOObI NPEeACTaBUTL KaXaoro obnagartensa Harpagbl ayauTtopumn Kak npumep obpasuoBoro
nosegeHus FIRST, a He Kak >»xepTBy 06CTOATENLCTB.

MpennoxeHusa ang Bawero TUTYNbHOro nNucta: KomaHabl, Kak NpaBurio, UCNonNb3yT TUTYNbHbIN
NNCT CTpaTernvyeckun, NCnosb3ys 3TO NPOCTPAHCTBO, YTOObLI NpeacTaBnTb cebs cyabe ¢
NnomMoLLbl0 BpeHaMpOoOBaHHbIX hoTorpadun Unm XygoxxecTBeHHoro ocpopmreHms. Jonyctumo
NCnonb3oBaTh 3TO NPOCTPAHCTBO TaKKe AN pasMeLleHNs ornaBneHmns, YTobbl MOMOYb CyobAM
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ObICTpO HaxoanTb cogepxaHue. Bol OBA3AHDbI pasmecTnte HOMep Ballen KOMaH4bl Ha
06noxke, Ha4ye cyabWn He CTaHyT Aanblie npocMaTtpmeaTth Bawe NMNOPTPOJINO, u Bbl He
OyoeTte paccmaTpuBaTbCA B Ka4ecTBe NPeTeHOEeHTOB Ha Kakne-nmbo npucyxgaemble Harpagbl.

|
. Team Without a
Potential Energy Cool Acronym
#19706 . 16091

Engineering Portfolio

Table of Contents:

Autonomous. 15

2024 FIRST World Championship

Power Play Engineering Portfolio
2022-2023

Mpymepbl TUTYMBHBIX JIMCTOB AEMOHCTPUPYIOT pa3Hoobpasne MeTogoB NpeacTaBneHunst
MOPT®OJINO. Bce KomaHabl Bknoumnu ceom Homepa KomaHa n HaseaHusa cesomx KomaHa.
EouHcTBEHHBbIM TpeboBaHnem siBnsaeTcst Homep KomaHabl, HO gpyrasi MHGopMauums nornesHa
TEM, YTO NOMOraeT cyabsam ObICTPO MaeHTunumposaTb KomaHay B yCnoBUSX MNAOTHOMO
rpaduka cyoencraa.

KomaHzbl, KOTOpble BMOXUIN MHOIO YCUNWIA B AW3aH U MHHOBaLWUM CBoero pobora, 4acTto
peLLaloT BblAENUTL CBOEro poboTa Ha 06noXxKe, UCMOoNb3ysi CTUNM30BaHHbIE hoTorpachmm nnm
CAD-peHgepbl.

BepeHue 3anucen ana HanonHeHus Bawero UHxeHepHoro NMOPT®OJINO: Kak TonbKo Bbl
y3Hanu TpeboBaHnsa 1 pekoMmeHaauum 1 NpoaymManu CBOW TUTYNbHbIN NIUCT, BaM HY>XHO ByaeT
HanonHuTe UHxxeHepHoe NMOPT®OJINO copepxaHmem. MNpumute BO BHUMaHME 3TOT COBET OT
19458 Equilibrium no BeaeHnio UHXxeHepHOM KHUMN, XOTS OHa U He sIBNsieTcsa 0bs13aTenbHOM:

«UHXeHepHasa KHUra BaxxHa Ans BegeHnsi NoapobHbIX 3anncen 0 TOM, YTO NPOUCXOANT B
TeyeHne ce3oHa 1 npencesoHbd. K Tomy BpemeHun, korga mMbel cosgaem Hawe MOPTPOJINO,
0ObIYHO Y)Xe NO3AHSASA YacTb Ce30HA, U Mbl MOXXEM HE MOMHUTb AeTann HEKOTOPbIX
MEepOonpUATUIN, KOTOpbIE Mbl NPOBOANNKM B Ha4vane npencesoHbs. Mviea UK (MHxeHepHyo KHUry),
[BbI] MOXETE OBPATUTBLCA K HEWN 3a KOHKPETHBIMWU AeTandaMu 0 MEPONPUATUAXY.
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11770 Curiosity go6aBnseT, 4To X KOMaH4a UCMNOSb3YEeT HECKONbKO BITOKHOTOB Ha
NpOTsSXKeHMM Bcero cesoHa. OHM Mcnonb3yoT KombuHaumo gotorpadcumin, Google Docs u
PYKOMUCHBIX OITOKHOTOB, YTODObI 3a40KyMEHTMPOBATb Kak MOXXHO OOMbLUYH YacTb CBOErO CEe30Ha.
BaxHble cobpaHusi, ayTpmy-MeponpusTMsa Unn ntepauun B AmsanHe podoTa TwaternbHO
AOKYMEHTUPYIOTCA, YTO MO3BOSISAET UM Jerko nepeHocuTb nHdopmauuo B ceoe NMOPTPOJTNO.
9710 obneryaet gns HUx npouecc co3gaHnss MOPTAOJINO, nocKonbKy MM HE NPUXOUTCS B
cneLke uckatb otorpacdmm paHHUX UTepauuin Nnn 3aMeTKM C NPOLUSbIX ayTPUY-MepPONpUSTUN.

HuyTo 13 TOro, YTo MLLYT cyabu, He sensieTcs cekpetom! OBpaLllasch k oumunanbHoOMy
PykoBoAcTBYy Ans cyaeu, Bbl CMOXETe afanTupoBaTh OKYMEHTaLMIo Ballero cesoHa Tak,
YTOObI OHa COOTBETCTBOBANA TOMY, YTO OHU ULLYT :

https://www.firstinspires.org/sites/default/files/uploads/resource _library/ftc/judge-manual.pdf

doTtorpacdmpynTe mapkepHble 4OCKU:

MpvBnekaTenbHOCTb MapKepHbIX K
Couleolabine pVBneKaTenbHOCTb Mapkep [0CO

— Wewht of bar force 3akroyaeTcs B TOM, YTO OHWM GonbLlUME U C HUX

nesesarry o hitt

MOXHO CTUpaTb, MO3TOMY MX Nerko BUAETb U
NCnonb3oBaTh NOBTOPHO. PyHKUUA CTUPaAHUSA
BecnonesHa, ecnv Bbl CTEPAN YTO-TO, YTO
nomorno 6bl BaM B BalleM NHXEHEPHOM
MOPT®OJINO, nnn ecnv BaM HY>KHO CBEPUTBLCS C
pacyeToMm Ansa Aetanu, KOTOpyo Bbl CO3gaeTe.
Bcerna o6sa3atensHoO hoTorpadupynte Baium
Calculations for swing bar Ceccun MO3roBoro LUTypMa Ha OOCKe U
MaTemaTtnyeckme pacyeTbl, MOTOMY YTO 3TO
BaXXHble 3NeMeHTbl ANs BKMOYEHWS B Balle
noptdonuo! Cyapum nobaT BUAETb, Kak KOMaHAbl JOKYMEHTUPYIOT TO, KaK pacyeTbl BAUSIOT Ha
KOHCTPYKTOPCKME peLleHuns B nx pobore.

Denante o6wme chotorpachum ¢ ayTpny-meponpusaTum n cobpanum: Jenante cdotorpacdmm
Ha KaXkgoMm obLecTBEHHOM/ayTpUY-MeponpusTMm U Ha cobpaHuax. OT1a popma BeaeHus
3anuncen NoMoraeT KOMaH4am BCMIOMHUTb, YTO MPOMCXOAMIO Ha PasnnyHbIX
MeponpuaTuax/cobpanunsax, n dotorpadmm MoryT ObiTb MCMOMB30BaHbI B KAYECTBE BM3YyaribHbIX
mMartepuanos B BaweM nHxeHepHom NMNOPTPOJINO. Cremka ungposbix doTorpacduin Takke
nonesHa, NOCKOSIbKY OHN aBTOMAaTUYECKN MMEIKOT BPEMEHHYIO METKY. OTa MH(popMaums MOXeT
NOMOYb BaM COCTaBUTb XPOHOSOMMI0 Ce30Ha.


https://www.firstinspires.org/sites/default/files/uploads/resource_library/ftc/judge-manual.pdf

nuxxeHepHoe NMOPTOOJINO pecypce Bepcus 3.0 | Hos6pb 2025 T.

Zoom Meetings with Teams. We Coached 2 FTC Teams.

Gideon TWCA

Some of the teams we met with were ~ We started two FTC teams this We did robotics demos at farmer’s

Dark Matter, Haywired, Wolfpack season Dreamliner and B.A.M. markets most Saturdays May 2023
Machina, Robotech Anomaly, and and have been mentoring them through October 2024.
SIGMA from Mumbai. every Thursday since September.
A/10]2022 | Rpbot Plasning (Dr: Coconcct) BeauTte pyKonuUcCHbIN UHXEHEPHbIN

onokHoTt: 160971 TWCA Bcerna Beget
PYKOMUCHBIN UHXEHEPHbIN BITOKHOT, YTOObI
ynopsgovMTb CBOM MAEMN B Npouecce

Hlb
o H Sheped Drfie
~ Two Feonrg

e
m cDé‘fv('("_

L] MCC\XC\\RM

s PiCana e i MO3roBOrO LUTYPMa UMK KOTAa UM HYXXHO
% s Ove | S i } a| Robot
Motors Otec (Pheels (simlac bo Ulhmake Goal Ribot) NPOMU3BECTU MaTEMaTUYECKNe pacyeTbl Ans
I Takux Bellel, kak nepedaTouHble uncna. OHu
o Vieb Camen (Jokid o one Side, le ot i Takke UKCUPYIOT Takue BelLm, Kak
Side Dlate throug |
e Gomekey?  pment o %Tecf““zfé"‘ S ] Y797 nceBAOKOZ TOTO, Kak OHU XOTenu Gbl, YTOGHI

paboTanu nx aBTOHOMHbIE NPOrpaMMbl, U
cTpaTermyeckme nnaHbl TOro, Kak OHU XoTenu

Qdd handholds For
€ase of Carrying ¢
Wey Camera

6bl HabupaTb 04KM BO BpeMs aBTOHOMHOro nepuoaa. Criesa Bbl MOXeTe BUAETb NPUMEpP OAHON
N3 CTpaHUL, X PYKOMMCHOIO UHXEHepPHOro BriokHoTa, rae KomaH4a NnpoBoAMIa MO3roBOM LTYPM
naen B Te4eHune nepBomn Heaenu cesoHa Power Play. VIx pyKonucHbIN GNOKHOT MMEET KOXaHblI
nepenneT U MHXEHepPHYI pa3MeTKy, YTO NOMOraeT COXPaHATb CTPaHWULbl BMECTe 1 Aenatb
Habpocku ngen ans geranen B maclitabe.

BeauTte yyeT nokasatenen BONIOHTEPCTBa U ayTpuya: Ecnv Bbl kOMaH4a, akTUBHO
3aHMMaloLLasacsa ayTpuydem U BOIOHTEPCTBOM, Yy CyAeln HET BpeMeHU YnTaTtb 000 BCcex BaLUmnX
yeunuax. TWCA obHapyxunu, 4To BbicTpoe oToOpaXKeHne BalLMX CamblX BaXKHbIX Lndp ¢
BblAeNeHNEeM HECKOIbKMX BalLMX MOOUMbIX MEPONPUATUIA — 3TO Ny4LInii cnocob npueneyb
BHMMaHue cygen, nobyxxaas nx HauTu Bac B nuTax, 4tobbl paccnpocuTtb nonogpobHee!

lMpumep nokasaTtenen BONOHTEPCTBA N ayTpuya, OTCNexnBaeMbiX B MHXEHEpPHOM BrnokHoTe
TWCA, a 3atem 0606LeHHbIX B MHopMaTnBHoM rpaduke (ctpanHuua 10):
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[TWCA Website and Engineering Portfolio Stats 2023 - 2024 CENTERSTAGE

Website Views April 2023 - March 1, 2024: 12,939
All Time Website Views: 28,743

Website Growth Over Team’s History

ing Portfoli D (March 1, 2024):
2018 0

2019 6

2020 262

2021 1,484

2022 18,676

2023 10,538

2024 4,242

TOTAL 35,208

ing Portfolio D (March 1, 2024)
2023 6,358
2024 |4433
TOTAL |10,791
ce All Time D (March 1, 2024)
[l Time [45.999

Social Media Outreach 2023 - 2024 CENTERSTAGE

TWCA Social Media (March 1, 2024)
TikTok Followers: 523

Instagram Followers: 1,674

Facebook Followers: 55

YouTube Subscribers: 60

TOTAL CENTERSTAGE SOCIAL MEDIA IMPACT ACROSS ALL PLATFORMS:
1,887,938 INTERACTIONS
EEL A S NL A A A

TOTAL TIKTOK VIEWS
Dan Povenmire/TWCA Collaboration total TikTok 104,600
TWCA Total Tiktok 10,598
TOTAL CENTERSTAGE TIKTOK VIEWS 112,236
TOTAL YouTube VIEWS
Dan Povenmire/TWCA Collaboration total YouTube 52,227
TWCA Total YouTube 1,380
TOTAL CENTERSTAGE YouTube VIEWS 52,703
TOTAL Facebook VIEWS
Dan Povenmire/TWCA Collaboration Total Facebook 1,600,000
Swampy/TWCA Collaboration Total Facebook M
TWCA Total Facebook (Reel Views and Post Likes) 535
USU Extension/TWCA Collaboration Facebook - 4H Video Views 142
TOTAL CENTERSTAGE Facebook VIEWS 1,600,718
TOTAL VIEWS & LIKES
Dan Povenmire/TWCA Collaboration total Instagram 100,000
TWCA Total Instagram Reel Views 18,387
TWCA Total Instagram (non-reel) Post Likes 3,804
TOTAL CENTERSTAGE Instagram VIEWS 122,281

MpeBpaleHne Bawmnx 3anucen B gnarpammbl, rpacpukun n nHdorpadumky: KomaHabl
NCNOMb3YyHT pasnunyHble MeToabl 0600LWeHNa cBoen JoKyMeHTaumm anst IHKeHepHoro
MOPT®OJINO. MHorne komaHabl CO34a0T PYKOMUCHbIE N LMPOBbIE AMarpammbl U FpadouKu.
16091 TWCA ucnonbayet Adobe lllustrator anga cosgaHua guarpamm n nHgorpadmkm
pasnuyHbiX BUOOB. Hke npuBeaeHa nHdorpadguka, kotopyto TWCA ncnonb3oBanu, 4tobbl
pacckasaTb UCTOPUIO CBOEro poCTa Y YCTOMYMBOCTM 3a CHET NPUBEYEHNSI COHCOPOB Ha

NPOTAXXEeHUN HECKOJTbKNX CEe30HOB.

University & Business Partners/Sponsors

2020-2021 Ultimate Goal

2021-2022 Freight Frenzy

babbbh
3333 %
oo hh®

Ahbbbbib
phbARRAD
X XXX EX]

17

RS

We had 16 returning and 7 new partners/sponsors for the
2021-2022 Freight Frenzy season!
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16091 TWCA — Adobe InDesign, Adobe lllustrator n Onshape:

Adobe InDesign B nape ¢ Adobe lllustrator: Adobe Creative Suite — yaMsuternbHbIN
TBOPYECKUI MHCTPYMEHT. HegocTtaTok B TOM, 4TO OH He 6ecnnaTHbin. Y TWCA cunbHbIN
OakrpayHg B rpacmyeckom ausanHe, noatomy Adobe Creative Suite — Heobxoanmbliin
WHCTPYMEHT B uX nnaHe 6peHavHra n mapketuHra. Y TWCA ecTb cTygeH4eckas noanvcka Ha
nonHbin naket Creative Suite. YTo6bl NOKPLITE NPUMEPHYIO CTOMMOCTb MOAMNUCKM B 255
aonnapos B roa, TWCA Bknto4aeT 3TO B CBOW ro0BON OOaXKETHLIV NaH 1 cobupaeT cpeacTea
A5s NoKpbITUSA pacxodos. Nomumo co3gaHus nHxeHepHoro NMOPTOOJINO, TWCA Takke
ucnonb3yet Adobe Creative Suite ansa BuaeomMoHTa)ka B CBOUX NpoekTax Ans coumanbHbIX
ceTen N npeseHTaumsix.

Adobe lllustrator (BBepxy) — a1o 10, UtTo TWCA ncnonb3yeTt ansi Co3gaHns oroTunos,
KpYroBbIX Anarpamm, rpacumkos, MHOrpadukn 1 Apyrux aNemMeHToB BU3yanbHOro gn3ariHa,
KoTopble nomMewatoTcs B nHxxeHepHoe NMOPTOOJTNO. bnok-cxema Bblile Obina co3gaHa B
Adobe lllustrator, a 3atem nmnoptuposaHa B InDesign. Ecnu B dpann lllustrator BHocaTcA
N3MeHeHus, cBa3aHHoe n3obpaxeHue B InDesign o6HOBNsIETCS aBTOMaTUYECKN.

Adobe InDesign (cnpaea) — a10 10, Uto TWCA uncnonbayeTt Ans opraHnsauumn CBOero
MOPT®OJINO B 16-CTpaHUYHbBIA MAKET C UCMOMNb30BaHNEM TEKCTOBbLIX BNOKOB 1 pamMoK A11s
n3obpakeHuin. 3Tn Nporpammel paspaboTaHbl ans 6ecnepebonHON COBMECTHON paboThl. YacTo
TWCA gepxuT aBe nporpammbl OTKPbITbIMU PSIAOM, YTOObI 3NeMeHTbl MOXHO ObIfo KoNMpoBaTb
1 BCTaBMSATb U3 OQHOWN B APYryto.

NHxeHepHoe noptdonuo Team Without a Cool Acronym cesoHa CENTERSTAGE 2023-2024

CAD-peHpepbl B Onshape: TexHuyeckue Yeptexm — oba3aTenbHbIA ANIEMEHT BaLlero
nHxxeHepHoro NMOPTOOJNO, ecnu Bbl XOTUTE NPETEHAOBATL HA MHOTME Harpaabl, BKIo4as
Harpagpbl Think n Inspire. OHM pekoMeHAYITCA B Ka4ecTBe NOATBEPXKAEHNSA NS APYIMX Harpag,
Takux kak Innovate n Design. Ecnu Bawwa komaHaa He ucnonb3yeT nporpammHoe obecnedeHve
CAIP (CAD) aons co3gaHnsi TEXHUYECKUX YEPTEXKEN, 3TO HOpMaIibHO, MOCKONbKY
ncnonb3oBaHMe nporpaMmHoro obecneyeHus He Tpebyetca. OgHako 6bino Obl NONe3Ho
BKIMOYNTb HAPMCOBAHHbIE OT PYKM 3CKM3bl, MOKa3biBaoLLMe, Kak Bbl NPOAYMbIBany BHELLUHUA BUA,
N pasmepbl Toro, 4to cosgaerte. 16091 TWCA ncnonb3yeT KOMOMHALMIO HapMCOBaHHLIX OT PYKK
ackusoB n CAD-peHaepos u3 Onshape.

12
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@] onshape Search in Owned by me - Q P App Store Learning Center =~ @ ~ Teslyn Hummel ¥
@ Owned by me > [J Power Play Robot Chassis D~ = o8
@ Owned by me Name Modified v Modified by Owned by
® Recently opened Drivetrain Assembly (V3) 4:12PM Jan 11 me me @
D Created by me ® Q Main
@ Shared with me
Drivetrain Assembly (V2) 4:48 PM Dec 15 2022 me me
v « Team Without a Cool Acronym
® 0 Main

@ Team Without a Cool A...

@ Public Drivetrain Assembly (V1) 2:06 PM Dec 15 2022 me me
W Trash ® © Main

MHorvne komaHabl ncnonb3ytoT Onshape, noTomy 4To OH GecnnaTteH Ans CTYAEHTOB, U YneHaMm
KOoMaHabl nerko pabortatb Hag YyepTexxaMmu U3 JoMa U COTPYAHMYaTb, NCNOMb3ysa OYHKLNIO
«teams» (komaHabl). MHOrMe KoMaHabl CO34atoT peanucTuyHble peHaepbl CBOMX poboToB Ans
csoux NMOPT®OJINO, Ho TWCA BbibupaeT 6onee MynbTALWHBIN BUA, Y4TOObI COOTBETCTBOBATb
OpeHay cBoen kKomaHabl. Huxe npueeaeH npumep Toro, kak TWCA ncnonb3yeT kak
HapucoBaHHble OT pykn ackusbl, Tak 1 CAD-peHaepbl, 4Tobbl NoKasaTb CBOM NpoLecc
NpOeKTUPOBaHWs, 1 Te 1 apyrme BkntoyeHbl B nx MxenepHoe NOPTOONNO:

Dec?2, 2022 ] I

SPccsﬂ L‘*Lf’ matimum
i Zx2Y miawbunn
one ved FEg)iy

ne blue
Team number \nsalo!e_ Lrom one Side.

Thlerior o€ Hue| P

Ccme 9npper Aes\oyw ]
_Specs

73 mm dxamdﬁr

| Square bose o [ Cicle bese 3

OF—1
£ E)wa 2 Yo ¥
7‘ Put| Tewt sna
 Curvie

he Cope Glipeer 15 TBmm 10 dior neker ot e lnacyodaekt point

72 v — \rY\m(C)( pec mat)
Ts et dhne Qearhs &\-'g Part of }

B IR = " eeds L
p/?f\ 5,070 bﬁC: & —L]» B
'uR“\f el GOPPIGR T_ (3] ,]m;\:n wletvel”

—upcmc -rov il o U\;mm
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11212 The Clueless — Canva u Solidworks:

° The Clueless ncnonbaytoT Canva ns-3a dyHKUUNA,
THE

CLUELESS obneryaroLyx COBMECTHyI0 paboTy, 1
FIG 11212

3CTETUYECKMX 3NIEMEHTOB AM3anHa. CHadana ux
KOMaHZa TpaTtuT NPUMEPHO OAHY HEAEMo Ha
pa3paboTky acTeTukn ans scex 16 cTpaHuL
nHxxeHepHoro NMOPTOONNO. LWupokoe
pa3Hoobpasne anemeHToB An3ariHa Canva u
NpoOCTOTa COBMECTHOM paboThl MO3BOMSAOT UM
obwartbcsa gpyr ¢ opyroMm v NOCTOSIHHO
AopabaTtbiBaTb AN3aliH, NOKa OHU HEe NPUAYT K
WwabnoHy, koTopbiM ByaeT AoBONbHA BCA KOMaHAa.
3aTem OHW TpaTAaT NpUMepHo 1-2 Headenu Ha
nnaHMpoBaHMe Kaxaon cTpaHuubl/pasgena
MOPTPOJINO n ybexaarTes, 4To onpeaenunu

ENGINEERING TWN M306paKeHNI, TEKCTOBOE HaMOMHEHUE U
2022 PORTFOLIO LeneByto Harpagy, KOTOpPY OHW CTPEMSITCS
MOMy4nTb C NOMOLLbIO 3TOW CTPaHuLbl/pasaena.

lNocne Toro Kak kaxablh YneH kKoMmanabl
3aBepLUaeT Ha3HaYeHHyo eMy CTpaHuLy, OHU
CHOBa BCTpeYalTCs U HEMEANEHHO Ha4yMHaloT obcyKaaThb ynyyleHnsa nepeq paboton Hag
cnegytoulen utepauuen. 3ToT NpoLecc NOBTOPSETCHA NPUMEPHO 2—3 pasa, BHOCATCH USMEHEHNS
B N300paXeHns N TEKCT, YTOObI caenaTtb CTpaHuubl 6o5ee NakoHMYHBIMKU U CBA3HbIMKU. Kpome
TOro, BaXkHeWLLas YacTb ANIEMEHTOB AM3aliHa, KOTOpble OHU UCMOMb3YIOT, NoyyYeHa u3
CAD-peHgepoB. Nx CAD-komaHaa ncnonbdyet SOLIDWORKS Simulation ansa cosgaHus
BbICOKOKAQY€CTBEHHbIX PEHOEPOB KaXK4oM OCHOBHOWM MOACUCTEMBI (T. €. XO40BOM YacTH,
MexaHu3ma 3axBaTta, paboyero opraHa U T. 4.).

epeviasa Ha Can(ﬂa T ' >
canva.com/free/, Bbl g | A
MOXeTe co3aaTtb

YYETHYHO 3anuchb U

pa3paborarb cBOe DeSign made

MOPT®OINO,

HaCTPOMB OOUH U3 TbICAY easQ’ and free
OecnnaTHbIX WabnoHoB.
Mocne Toro Kak Bbl

OCBOUTECH C ** weanan

nporpaMMHbIM
obecneyeHneMm, Bala komaHaa GydeT roToBa co3gaBaTb CBOM COOCTBEHHbIE YHUKATbHbIE
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wabnoHbl, ncnonb3ys pegaktop Canva ¢ dyHKumen nepetacknsaHms. Ewe ogHum 6oHycom
ncnonb3oBaHua Canva ABMsIETCs TO, YTO y BaC €CTb BO3MOXHOCTb CO3[aBaTb AnarpaMmel,
rpadomky n pegaktnpoBatb otorpadumn 6e3 HeobXxoaNMOCTUN NPOXOANTL CcneumnanbHoe
obyyeHune pabote ¢ npodeccuoHanbHbIMU UHCTPYMEHTaMKU rpaddnyecKkoro ansamHa.

Plot . User
Examples Tutorials Reference
quide

matplitlib

types

Section Navigation

Lines, bars and markers

Bar color demo Bar Label Demo

/II ,,,,,,,
]

Broken Barh

CapStyle

Scales

Specialty Plots
Spines

Ticks

Curve with error Errorbar limit

nits
Units. band

selection

x A

Filled polygon

Embedding Matplotlib in graphical
user interfaces

Userdemo v

Widgets

Fill Between and
Alpha

Release

Develop

notes

Plotting categorical

variables

Errorbar

subsampling

Filling the area
between lines

il £

Stacked bar chart

Q © stable v

<

Matplotlib.org cogepxut
PYKOBOACTBO NOJSib30oBaTeNs n
- npegnaraet y4yebHble nocobus,
OxBaTblBalOLLME OCHOBbI
co34aHng Bu3yanusauum n
OEeMOHCTpupyoLLue nyyiine
i, NPAKTUKW 9PdEKTUBHOIO
 WCronb3oBaHus nakeTa.

Grouped bar chart Horizontal bar chart

with labels

CSD Demo

Plotting the
coherence of two

signals

Mcnonb3oBaHve avarpamm u
rpacpmMkoB MOXET MOBbLICUTb
BaLLW LUAHCbI B KaXa0M
KaTeropuu Harpag, Ho uXx
“cnonb3oBaHue ans
TEXHUYECKUX Harpag MOXeT ObiTb
OY€eHb MoNe3HbIM, YTOObI
nokasaTb Cy[bsIM, YTO Bbl
MCronb3oBanu HacTosiLme
NHXeHepHble MeToabl AN

EventCollection
Demo

NV

<
4
4
>
Hatch-filled
histograms

Fill Betweenx Demo

nnaHWpoBaHUs, CO34aHMS U NPOrpamMMUPOBaHMS Ballero poboTta, onnpasicb Ha AaHHbIE U
CTaTUCTUKY, BMECTO TOro Y4TOObI COOpaTh YTO-TO Ha CKOPYIO PYKY M HaOesTbCs, YTO 3TO

cpabortaer!

Deciding Game Strategy
The d

To do th

10 get tota. Fnall, divide

the total by the difficulty level to get the strategic value.

IRobot Design Decisions Based On Strategy

and roadrunner library to
eld autonomously

aaaa

19458 Equilibrium.exe — Canva, LaTeX, Google
Sheets, Google Drawing

Equilibrium.exe ncnonesytot Canva B nepeyto ovepenb
ans cesoero uHxeHepHoro NOPTOOJIMO. nsa ceoen
3CTETUKMN OHM BbIOMPAIOT LIBETOBYIO CXEMY,
COOTBETCTBYIOLLYHIO LIBETAM UX KOMaHAbl — CUHEMY U
po30BOMY. VIM HpaBUTCSA UCMONb30BaTh LWPUATHI
pa3mepoM 10 NyHKTOB, YTOObI OHM MOITIN NOKa3aTb
cyabsiM MHOro uHpopmaumm. OHM Takke 0basaTenbHO
NCNOMb3YHT YEePHbIA TEKCT Ha CBETIIOM (POHe 1 Benbii
TekcT Ha 6ornee TeMHOM GooHe, YTOObI
MaKCMMM3NPOBaTb KOHTPACT, Aenas TekcT bonee
yAOOHbIM NS YTEHUS.
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Equilibrium.exe, Hapagy co MHorMMmu gpyrummn komangamm FTC, niobaT ncnonb3osatb TEMHbIN
GOH (Hanpumep, YepHbIn) ana ceoux nHxXeHepHblx NMOPTOONNO. UnxeHepHblie MOPTAOJTNO
C YepHbIM (POHOM MOTYT BbITb O4EHb NPUSATHBI ANA rnas, Ho ybeamTech, YTo y Bac eCTb nnaH
neyatn sawunx NOPTOOJINO. BonbWMHCTBO COPEBHOBaHMI TPEOYHOT, YTOOLI Bbl caanm
pacnevataHHoe VHxeHepHoe NMOPTOONNO. MHorme koMaHabl UCNOMNb3YOT
npodgeccroHarnbHy0 nevaTb, YTOObl NOMYy4YUTb BbICOKOKAaYeCTBEHHbIE OTnevaTkn 6e3 nonen.
Ecnu Bawa komaHOa gomkHa neyaraTtb JoMa, MPUMNUTE BO BHUMaHUE CBOU BO3MOXHOCTU
caMoCToATENbHOW NevaTn n ybeamtech, YTo B OI04KeT Ballen KOMaHabl 3anoxeHbl bymara
npemMuym-knacca nu MHOro YyepHun!

11770 Curiosity Robotics — Google Docs/Slides. OnShape n Canva:

KomaHga Curiosity 11770 B ocHoBHOM ucnonb3yet Google Slides ans cosgaHms cBoero
nHxxeHepHoro NMNOPTOOJNNO, a Google Docs/Photos, OnShape n Canva ucnonb3aytotcsa ons
co3daHust BCroMoraTernbHbIX aneMeHToB. OaMH M3 cnocoboB, KOTOPLIM OHM 00ecneyYnBaroT
uenoctHocTb ceoero NMOPTPOJINO — cosgaHne cTpaHuupbl-LLabnoHa ¢ KOHKPETHLIMU
aremMeHTamu, LBetamu, wpudtamm n npodnm. OHM NCNONb3YIOT 3Ty CTPaHMLY Kak pyKOBOACTBO
no popmatmnpoBaHumto ans scero NMOPTOOJINO. YTo kacaeTcs LBETOBOW CXEMbI, OHU 0BbIYHO
NPUAEPXXMBAOTCS LBETOB CBOEN KOMaHAbl U aKLEHTOB (OTTEHKM KPaCHOro, OpaHXeBoro u
XKenToro ¢ HeGoNbLUNMM KONMYECTBOM CEPOro U YepHOoro). OHN CTPEMATCS MCMONb30BaTb
Nnoxoxue LBeTa Ansd NOXOXnx BeLlen, 4ToObl BblAenUTb onpeneneHHble acnekTbl U MOMOYb
cosgatb eguHyto Temy Bo BceM NMOPTOOJINO. YuunTbiBas 310, OHM Ha3Ha4valoT eanHoobpasHble
Wpnd Tl U pasmepbl 451 PasfMyHbIX CTUIEN TEKCTAa (3arofloBkM, NO43arofioBkM, OCHOBHOM
TEKCT) M UCNONb3YT BbIBOPOYHOE BblAENEHME XUPHBIM LLIPUGTOM, YTOObLI MOMOYb
onpegeneHHbIM BeLlam Bblaenntbca ansa cyaen. Camblin MENKNA LWPUAT, KOTOPbIN OHK
ncnonb3ytoT — 10 NYHKTOB, @ BOMbLLUMHCTBO MX 3arofloBKOB HaxoasaTcst B guanasoHe 20-30
nyHKTOB. OHM HacToATENbHO pekomeHAayT nsberatb 6onbwmx ab3aues nnm 6rnokoB TeKCTa B
nonb3y Toro, 4Tobbl caenaTtb MHAOOPMAaLNIO YATAEMOW, NENKOAOCTYMHOM U 3CTETUYECKM
NPUATHON.

Curiosity ncnonb3syet TeMHbIN POH ANsi CBOUX TUTYNbHbIX CTPAHWL, HO OHU NPUAEPXKMBAOTCA
6enoro hoHa Ans Bcex CBOMX OCHOBHbIX CTPaHWL, YTOObl CHU3UTb pacxodbl Ha YepHuUna u
NO3BOMUTb TEKCTY/BblAENEHHbIM BoKam BblaensaTbcs HEMHOro 6onblie. He ctecHanTech
NCNonb30BaTh TEMHbIA OOH AN NOAAEPXKKN BaLLUEen 3CTETUKM, HO MOMHUTE, YTO NeYaTb MOXET
cTaTb JOpOXe MU3-3a 6onbLuero konmyecTsa YepHun. Kpome Toro, MoXeT BO3HUKHYTb cobnasH
JONTN OO cambIX Nonen, YTobbl MaKCUMM3MPOBATb KONMYECTBO MHOpMaLUK, KOTOPOE Bbl
MOXETe YMECTUTb, HO MOMHUTE, YTO 3TO NOTPEebyeT neyaTy Ha Bymare 4yTb GonbLUEro pasmepa,
4yeM paspeLueHo. MoaToMy nmenTe nnaH 4na co3gaHnst BbICOKOKA4YeCTBEHHOM neyatun 6e3
nonewn. Hawa komanga neyarana Ha 6onblinx nuctax bymaru, a 3atem ncnonb3oBarna pesak
ans éymarm, 4tobbl 06pesaTtb nons.

ELle Heckonbko COBETOB MO cbopmaTy/o6u_qu COBETOB:
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McnonbayinTte Bce Bawe cBob6ogHOE NPOCTPaHCTBO — Balla komaHga npogenana TAK
MHOro paboTbl B 3TOM Ce30He, No3ToMy He BonTech BKnoYaTb Bce getanu!

C gpyrou CTOpOHbI, ecnv Bam TPYAHO YMECTUTb BCE, COCPEAO0TOYLTECH HA TOM, YTO
AENCTBUTENBHO BAXHO, Y HA TOM, KaK Bbl MOXETe CrpynnupoBath Belun. Hanpumep,
€CInun y BaC OTHOCUTENbHO CTaHOAPTHbIN NPUMBOA MEKaHYM, BO3MOXHO, BaM HY>XHO NULLb
HEMHOro MecTta Ha cTpaHuue, 4To6bl 06CcyanTb 3TO, N Bbl MOXETE NOCBATUTL GonbLue
MecCTa YHUKanbHOMY MexaHuamy. Anu, ecnu Bbl NPOBENM HECKOMNbKO
ayTpMY-MePONPUATUIA B HaYanbHbIX LLIKONAX, crpynnupynTe ato B Bawem NOPTOOJIMO
n pacckaxute nogpobHee BO Bpems cygencraa!

C nonb3om ncnonb3ynTte CBOM TUTYIbHbLIN NTMCT — Curiosity BKrovaeT Tyaa
hopMYnMpPOBKY CBOEN MUCCUKN 1 OrfasneHune!

[MoMHUTE O CTPYKTYype — Kak TeyeT UCTOPUSA BalLero ce3oHa? BaxHo nogenutbes ¢
CyAbSIMU LENOCTHbIM, SICHbIM NoBecTBOBaHMEM. Kak Bbl MOXeTe npeactaBuTb 6onbluve
naewn, Takne kak obLuas koHuenuusa poboTa nnm yctpaHeHne Henonagok, a 3atem
pa3buTb NX N 06BACHUTL KOHKPETUKY, CTOSALLYIO 3@ HUMU? HaBoguTe MOCTbl Mexay
cTpaHuuamu, 4tTobbl Co34aThb LENOCTHbIE TEMbI O Ballen KOMaHae, HO Takke byabrte
OCTOPOXHbI, YTOObLI He NOBTOPATLCA. Kaxkgoe npeanoxeHue, nsobpaxeHune n rpaduk
AOMKHbI UMETb NPeAHaMEPEHHYI0 NPUYUHY A58 BKAOYEHUS (MK TOro, NOYEMY OHU
ObInn onyLUEeHbl).

pacdhuka/U3obpaxeHus/deranu
Scoring Fabrication 1: Scoring Fabrication 2: Current Scoring Iteration: geciged 10 name our ropot aner nert
October/November December-February March

We first designed We rounded the ends of We edited the top of our box \
our scoring system  our pivot arm and made to be a singular part, which b

T \¢ Katherine Johnson: Nina,
’ Zarah, Ria, Rainey, Ramya,
Sam, Noa, Bea

@ Marie Curie: Riley, Chloe,
Kailyn, Sarah, Logan

with three GoBilda it slightly shorter so that made it more stable. We t . .
servos and two the scoring hox would fit added cutouts for the gates e . Rosalind Franklin:
HS5086 mini into the robot. We added instead of using spaced r Rub
servos. The top of  a support frame for the gaps, and we changed the i . Yy
the box consisted of servos and made the box shape of our box standoffs
three clear acrylic  a bit wider so thatthe  from square to hexagonal to r Lydia Villa-Komaroff:
panels over a wood pixels could enter in any avoid blocking the entrance. ¢ .
frame, and the orientation. Finally, we  Finally, we CNCd our box, t Llnda
bottom was made of switched our mini servos pivot arm, and support 4
red acrylic. to MG90S servos. frame out of polycarbonate |
and aluminum r
Ecnu 6bl CUFIOSIty MOTITIM MOCOBETOBATb YTO-TO O4HO, TO 3TO UCNOJIb30OBATb FpaCbI/IKy n

n306paxeHns yawle, Yem TekcT. [padhmky nerye NOHSATb U 3aNOMHUTbL, YEM TEKCT, K TOMY X€ OHa
aenaet NOPTOOJINO 6onee yaobHbim onst uteHnsa. OHun ncnonb3ytot Google Slides noutn
ANs Bcen cBoewn rpadmkm (CTpEnkK, TeKCToBble BNOKW/BblAENEHUS, KapTbl Nons, 6rok-cxemsol,

Undpei

, BpEMEHHbIe wKanbl u rpadukn). OHM Takke nHorga ucnonb3ytoT Canva, B OCHOBHOM

ONS MENKnX 3NeMeHTOB Am3arHa unu rpadukun. ViHgorpadurka MoXeT OblTb OTINYHBIM
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pecypcoM — OHa NoMoraeT NpPOAEMOHCTPMPOBATL Balle BUSHUE O4eHb Ocs3aeMbiM 06pa3om,
a undpbl OTNMYHO 3anomMuHatoTes. Yacto oHa nokasbiBaeT 6onblue, Yem korga-nmbo mor Obl
TEKCTOBbIN ab3al, a Takke NodyXaaeT Cyaen 3arnsiHyTb B Ball NUT, YToObI y3HaTb 6onblue! OHn
ncnonb3ytoT Canva MMHMMarnbHO, B OCHOBHOM Ans ftobbiX MENKUX 31EMEHTOB An3aniHa unm
rpacukm.

[na TexHudecknx yeptexen Curiosity ncnonoesyet OnShape, rge BbINOMHAETCS BCE MX
CAD-npoekTupoBaHue. Ybegutech, 4to Bawmn CAD-mogenn makcMmanbsHO COOTBETCTBYIOT
peanbHoMy poboTy (BHELWHUI BUA OeTanen Toxe!), a BUabl HA pasnMyHbIX peHaepax
cornacoBaHbl U NogyYepKMBatoT MexaHnam. Bece nx KpynHble peHaepbl BbiNOMHEHbI B
N30METPUYECKON NPOEKLUN, a MEXaHM3Mbl OTPEHOEPEHbI B paKypce, KOTOPbIN AEMOHCTPUPYET
NX Hamny4dwmm obpasom. Takke OHM PEKOMEHAYIOT NCMONb30BaTh BUAbLI B paspese (ceveHuns),
4YTOObI NOMOYb BbIAENUTL YacTu poboTa, KOTopble MOryT ObiTb 3aKpbITbl NaHenamu. Bkntovante
UrpoBble ANEMEHTBI 4151 CUCTEM, KOTOPbIE C HAMW B3aUMOOEWNCTBYIOT (T. €. €CNN Bbl TOBOPUTE O
BalleM 3axBaTe, MOKaXUTe MexaH1U3M, B3aMMOLENCTBYOLLMIA C UTPOBbLIM 371IEMEHTOM).

Kpome Toro, o6sa3atensHo nosicHsanTe Baw CAD! Vcnonb3yiTte cTpenku, Ytobbl BbIAENUTD
KOHKpeTHble AeTanu, n NPoAEeMOHCTPUPYNTe, Kak paboTaeT aBuxeHue. lNocMoTpuTe Ha
KapTUHKY cnpasa 4518 npuMmepa.

Cawmbivi rmaBHbIn coBeT Curiosity — AOKyMEHTMpOBaTh Bally paboTy Ha NPOTSKEHWUM BCEro
cesoHa. Curiosity genatoT a1o, BeAs MHXEHeEPHbIA OrOKHOT unun Tekywmnn Google-aoKyMeHT, B
KOTOPOM OTCreXnBaeTcs BCA paboTa, KOTOPYK OHWU BbINOMHSOT Ha TpeHnpoBkax. OHKM Takke
BeOyT OOKYMEHTbI, OTCMEXMBaoLWmMe ayTpmy, pa3bopbl BCTPEY U NOYTU BCE, YTO OHM AenatoT. Y
HWUX eCTb crneumarnbHble MecTa, r4e OHU COXPaHAKT 3CKM3bl 1 hoTorpacmm, NO3ITOMY, Koraa
npuxogut Bpems NOPTOOJINO, y H1x ecTb BCE Heobxogmmoe, YToObl OCBETUTL NPOLIECC
NPOEKTUPOBAHUSA N UTepauun B Te4eHne cesoHa. NocMoTpuTe Ha KapTUHKY HXKE Ons npumMepa
TOro, Kak OHM LEMOHCTPUPYHOT UTEpPaLUN 1 NPOLECC NPOEKTMPOBAHMSA NOCPELACTBOM
WHTEHCUBHOWN 1 LieNeHanpaBfieHHON JOKYMEHTaLNN.

18
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Paszaen 4: Oprannsauusa sawero MNOPT®OJINO no
TpeboBaHUAM K Harpagam

MHorune komangbl opraHnaytot ceoe NOPTOOJTNO no Harpagam, YTtobbl cyabsim 6bino nerye
HaWTU MHPOPMaLMIO, KOTOPYHO OHM UWYT. Ha copeBHoBaHuAX FTC cyabm YacTo HasHavyalTcs
Ha OfHY KOHKPETHYIO KaTeropuio Harpaz. Ecnun nm npuxoauTca npocmartpuearh Bce 15 cTpaHu,
4YTOObI BbIMCKMBATL OTAENbHbIE dparMeHThl, ABnsoLmMecs TpeboBaHNaMU ANsa ux obnactu
HarpaxgeHus, nx pabota no BbIGOPY ny4yLlen KoMaHabl CTAHOBUTCS OYEHb CIIOXKHOW.

Ha cnegytowmx cTpaHmuax Bbl HANOETE KaXXAYH KaTeroputo Harpag ¢ ux TpeboBaHUsIMU K
Harpagam n pekoMmeHgauusamu, B3ateiMn n3 PykoBoacTtea no copesHoBaHusM FIRST Tech
Challenge DECODE 2025-2026. TpeboBaHus K Harpagam BapbUpYytOTCSt OT CE30HA K CE30HY,
NMo3TOMY BCerga BaXkHO CBepsiTbCcA ¢ PykoBOACTBOM NO COPEBHOBAHUSAM BaLLEro KOHKPETHOMO
MrPOBOr0 CE30Ha, TaK Kak OHU MOMMMN N3MEHUTLCA.

Think Award

YcTpaHeHue UHXeHepHbIX NPenATCTBUIA NOCPEeACTBOM TBOPYECKOro MbILUSIEHUS.

OTa oueHnBaemas Harpaga BpyvaeTcsa KoMaHae, KoTopas fnyylle BCero OTpaxkaeT nyTb,
NPOWOEHHbIN KOMaHOOM B TedeHue ce3oHa. CoagepxaHue BHyTpu NMOPTPOJINO asnsertca
KIto4eBbIM opueHTupoM ana CYIEW, nomoraowmm onpeaeniTs Hanbonee JOCTONHYHO
komaHay. KomaHga MoxXeT nogenvTbCs v npegoctaBuTb AOMONHUTENbHYIO NOAPOGHY0
nHdopmauwmio, nonesHyto ana CYAEN. (PykosoacTteo no copesHosaHuam DECODE, Pasgen
6.3.2, cTp. 41)
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Think Award Criteria

Komanga pgomkHa npegoctaBuTb NMOPTOOJINO. MOPTPOJIMO gomkHo BKNoYaTh UHXEHEPHOE
cofepkaHue, KoTopoe BKoYaeT B cebst Kak MUHUMYM OZHO M3 CReayHoLWero:

CBMAETENBLCTBO UCMOMb30BaHNSA MHXXEHePHOro npoliecca,

YPOKW, U3BMEYEHHbIE 1 peanu3oBaHHbIe B CBA3N C KOHCTpyKuUmen ux POBOTA,

aHarnm3 KOMNpPoOMNCCOB / aHanu3 3aTpaT 1 BbIrod, W/unu

MaTemMaTU4eCcKUn aHanma, UCNoNb30BaHHLIV ANA NPUHATUSA KOHCTPYKTOPCKUX PELLEHWI

=y

TpebyeTcs

oSow>»

MOPT®OJNO KoMaHabl MOXET BKIMHOHaTb MHOPMaLMIO 0 pecypcax, koTopas BKI4YaeT nodoe
KONMYECTBO CreayroLLmnx NpUMepOoB:

A. Kak KOMaHZa y4YuTCs Y MEHTOPOB KOMaHAb!, W/Wnu nNnaH pas3BuTus Ans
4YNEeHOB KOMaHAbl MO OCBOEHMWIO HOBbIX HABLIKOB,

B. kak komaHga npuenekana HoBbix ntogew B FIRST, n/nnn

C. Kak komaHZa onpegensna Lenu n oTcnexmaana nporpecc B 4OCTMKEHNN
CBOWX Lieriel Ha NPOTSKEHMM Ce30Ha.

Moowpsietca |2

Moowpsietca |3 |NHdopmaums B MOPTOOJIMO opraHMsoBaHa YETKUM M MHTYUTUBHO NOHATHLIM 06pasom

Harpaga Think — aT0 Harpaga, Bpy4daemas KomaHae, KOTOpYIO CyAbW CUMTAOT Nyyllen B
OOKYMEHTMPOBAHUN UHXEHEPHOrO npouecca. ATo 03HavaeT, 4To y KomaHg ectb nogpobHoe
MOPTPOJINO, copepxallee MHXEHEPHBIN KOHTEHT, U OHW CNOCOOHbLI NPeaoCTaBUTL
AOMOSTHUTENbHYI0 JOKYMEHTaLMIO, eCnn UX NONPOCAT 06 3TOM B NMTaxX KOMaHA4bl BO BpeMs
WHTEPBbLIO.

MoMnMO XopoLLen opraHM3aunm N 3CTETUHECKOW NpuBnekaTensHocTH, y KomaHg gomxkeH 6biTb
Ka4eCTBEHHbIN UHXEHEPHbIN KOHTEHT, KOTOPbIN MOXET ObITb 0TOBpaxeH B BUAE
MaTeMaTu4eckux ypaBHeHun, rpadmkos 1 Tabnuy. MHorne Komangpl ncnonbssytot Matplotlib.org
AN CO3[aHnsA 3TUX BU3yarbHbIX Marepuarnos, YTO NoHa4yany MOXeT nokas3aTbCs 3arnyTaHHbIM B
NcnonbL30BaHMK, HO BEG-CanT COQEPXXUT PYKOBOLCTBO Nosib3oBaTens 1 y4ebHble nocobud,
OXBaTblBaKOLNE OCHOBbI.

Iteration 2: Iteration 7: (current)
Key updates: Key updates:
e Thinner profile uses less e Reduced the number of
plastic brushes to accomodate for

space, reduce breakage
Motor held to one side,
series of belts and pulleys
allow the single motor to
power both sides.

e More connection points

Areas for improvement:

o Make holes bigger for
threaded inserts

e Add more tolerance to hub
mount for Spintake e Addressed all areas for

e Bigger screw holes improvement from

e Belt clearance previous iterations

19706 Potential Energy 2023-2024 CENTERSTAGE Engineering Portfolio
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Xotsa UnxeHepHoe NMOPTPOJINO He Tpebyetcs ansa Harpag Design nnu Innovate, ybeanutecs,
YTO Balla KOMaHAa BKIIOYaeT onMcaHne NHXeHepHOro npolecca ¢ TeXHMYeCckumMm
yepTexamu,4Tobbl MMETL NPaBO NPeTeHAoBaTh Ha Harpagbl Think u Inspire.

M3-3a orpaHnyeHnin Nno o6bemy He peKOMeHOYEeTCA NOoKa3blBaTh KXY MTepaumio Kaxaomn
KoHCTpyKUmKn B NOPTPOJINO. BMecTo 3TOro Nnokaxkmte paHHME 1 OKOHYaTeNbHbIE BapuaHTbI
KOHCTPYKLMKN, 4TOObI MPOAEMOHCTPUPOBATL CyAbsiM OCTUTHYTLIV NPOrpecc Hapsay ¢
N3BreYEeHHbIMY ypokamMu. [ononHUTeNbHbIE NTepauumn MoryT 6biTb 3adPMKCMPOBaHbI B

NH)XEHEPHOM OnokHoTe, Ha Nnakarte unm B apyrnx q)opmax BU3yalribHOro noBecTtBoBaHuA,
KOTOpPbIE€ XPaHATCA B NUTax BalLEn KoMaHAabl.

Team Without a Cool Acronym - 16081 - Centerstage

TRANSFER Potential Energy #19706, Page 10

The purpose of the Transfer is to quickly move Pixels from the Intake to the Delivery.

Transfer, profile view Transfer Pathof the
(G s

Game Strategies Addressed:
® Carry 2 Pixels at a time (but.
notmore)
@ Transfer can run as robot is
driving (lowers cycle time) 2 “
to

MODIFIED GECH
MPLIANT WHEI
Intakeinto

Robot Weight = 27 Ibs

330mm/120mm=2.75

seconds to extend high enough to hangon thetruss. | o e g ANUR RN T BN B | | Temenore e e o e ok Chassis

KeyFeatures:

 2distinct parts: horizontal
‘compliant wheels (which move
Pixels from Intake to Spatula),
and Spatula (which lips Pixels
into Delivery). Each part went
through many iterations.

» Picks up Pixels evenif rotated.

» Connection point to the Chassis
is designed by Al

iy h
 Switched toamodifi
Gecko

el after our design
review with Infinity Robotics.

Spatulalip

55 " 3 ;
stacks because of the. the floor)
1-way door ° 1way

wiith Intake. Idler sprockets.

Spatula sensors. printing,we performed  faciltate this.
QUALIFIER 2 TRANSFER

o Updates ‘werestillin CAD. See Pixels to pass overit
. EN-167 fort :

Areas for Improvement:

o Transferassemblyistoo &0 Bece
wide and interferes with
the Intake brushes

© Pixels get caught on the
Spatulalip

Connect Award Requirements & Layout Ideas

OTa oueHnBaemas Harpaga Bpy4aeTcst KomaHae, KoTopasi B3aMMOAENCTBYET CO CBOMM
MECTHbIM COObLLECTBOM B 06racTy Hayku, TEXHONOMUIA, MHXeHepun u matematuku (STEM),
4YTOObI U3y4aTb M NEPEHMMATb HOBbIE MHCTPYMEHTbI Brarogaps ycunmam n HacTOMYMBOCTU. Y
3TOM KOMaHbl ECTb KOMaHAHbIN NNaH, U OHa onpeaenuna Lwaru ans 4OCTUXEHNA CBOUX Lenen.

MOPT®OJINO He TpebyeTcsa ons aton Harpagbl. (PykoBogcTBo no copeBHoBaHusIM, Pasgen
6.3.2, VO ctp. 41)

Connect Award Criteria
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KomaHpa formkHa onucatb, NPOAEMOHCTPUPOBATL UMK 3a40KYMEHTMPOBATL KOMaHAHbIV
nraH, KOTOPbI OXBAaTLIBAET BCE HUXKEMNEepPeUNCreHHOE:
Tpebyetca | 1
A. Llenu komaHgbl N0 pa3BUTUIO HABbLIKOB YNIEHOB KOMaHAbI, 1
B. Llaru, koTopble kOMaHaa NpeanpuHsana unv NnpeanpumeT Ans AOCTUKEHUS 3TUX
uenen.

5 MprBeCTM NpUMEpbI PasBUTUS OYHBIX UMM BUPTYanbHbIX CBA3EW C NpeacTaBUTensamm

Moowpsietca
MHXEHEPHOro, HAy4YHOro UMM TEXHOMNOrMYECKOro coobLecTaa.

Moowpsietcs | 3 | MNMpuBecTn NpuMepbl TOrO, KAk OHa aKTUBHO B3aUMOAEWNCTBYET C MHXEHEPHbIM COOOLLECTBOM.

Mecha Knights 1

Team Without a Cool Acronym - 16091 - Power Play Engineering Portfolio

Mentors and Professionals That
Have Helped Us Along the Ways

New Meuntors

Our team aggressively seeks out professionals to help
educate us on the best way to reach our technical goals. We
are able to do this by attending community STEM events
where these professionals are present and tell them about
our team to begin a relationship

RAM Avistion, Space & Defense

«  Gregg Robison, CEO of RAM has been a big fan of
our team for 3 years now. He presented our team
and our Freight Frenzy season accomplishments at a
STEM event at Dixie Technical College in St. George,
UT. He has helped fund our team and provides us
with engineers from his team to review our mechan-
ical designs.

re not familias
ed better recruitmen

James Wigton, Senior Mechanical Engineer meets
with us in person and virtually over Slack to review
our mechanical design and offer support. He is seen
in the bottom right photo helping us work out some
issues with our linear slides.

4.B Systens Inc . 4 how to fund
« Halley Bonfanti, CEO, has provided us with engi- " @ event:

neers from her company to review our designs and

provides us with access to industrial equipment. We

were able to 3D print a custom pulley on their indus-

trial size 3D printers 10” build plate.

Jared Hummel, Director of Engineering, provides us
mostly with programming tutorials, programming
review and help with troubleshooting. He sometimes
will help us with obvious mechanical issues and help
us brainstorm solutions.

* Washington County Commission
County Commissioners Victor Iverson and Gil
Almgquist met with our team where we talked about
STEM in our communily. We presented them with 4 5
plaques to thank them for supporting our team and h ? : 2 . ’ ’ miHC helps s with our
for their continued support. - 3 . AU GG 2D

and mentor

Innovate Award Requirements

Harpaga Innovate otmevaet komaHAy, KOTOpas MbICIUT C BOOOpaxkeHnem n obnagaet
n3obpetaTenbHOCTbIO, TBOPYECTBOM M HAXOAYMBOCTbLIO, YTOObLI BONMOTUTL CBOU NPOEKTHI B
XM3Hb. JTa oLeHMBaeMasi Harpaga Bpy4YaeTcs KOMaHae, Y KOTOpOM eCTb MHHOBAaLUMOHHOE U
KpeaTnBHOe KOHCTpykTOpcKoe peweHne POBOTA ans nobbix KOHKPETHLIX KOMMNOHEHTOB B Urpe
FIRST Tech Challenge. OnemeHTbl 9TON Harpagbl BKNOYAOT 3f€raHTHbIN AM3aliH, HA4EeXHOCTb
N HeCcTaH4apTHOE MblLNEHNE, OTHOCALLEECS K NPOEKTMPOBaHUIO. ATa Harpaga MOXET KacaTbCs
KoHcTpykumm Bcero POBOTA unu yana, npukpenneHHoro kK POBOTY. KpeaTuBHbIN 3rieMeHT
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KOHCTPYKLUMM gormkeH pabotatb ctabunbHo, Ho POBOT He 06s3aH pabotaTb BCE Bpems BO
BpeMsi MaT4yen, 4ToObl NnpeTeHaoBaTh Ha 3Ty Harpagy. [TOPTAOJIMO He TpebyeTtcs ons aTon
Harpaabl. (PykoBoacTtBo no copeBHoBaHmam DECODE, Pasgen 6.3.6, VO ctp. 43)

Innovate Award Criteria

Komanaa fomkHa onucath, NPOAEMOHCTPUPOBATL UMK 3a40KYMEHTMPOBaTL NPUMEpbI
Tpebyetca | 1 | vHXeHepHOro coaepXkaHus KOMaHAbl, KOTOPbIE UMIIOCTPUPYIOT, Kak KOMaHZa npuLLna K
CBOEMY KOHCTPYKTOPCKOMY PELLEHUIO.

POBOT unn MEXAHWN3M POBOTA saBnsaetcs KpeaTuBHbBIM W YHUKarbHbLIM MO CBOEN

Tpebyetca | 2 KOHCTDYKLAN

VIHHOBALMOHHbIN 3N1EMEHT JOIMKEH OblTb CTAOUNBHBIM, HAAEXHBIM 1 BONbLUYIO YacTb

Tpebyetca | 3 . o
BpPEMEHW BHOCUTb MOMOXUTENBHbIN BKNag B AOCTWXEHNE UTPOBBIX Lienei KoMaHbl.

KOHCTpYyKLMM YacTo conpsixeHbl C pUckamMu; KoMaHaa AoMmkHa o6cyauTb, onucarb,

Moouwpsietcs | 4
NPOAEMOHCTPUPOBATL UMK 3a40KYMEHTUPOBATL, Kak OHA MUHUMWU3UPOBana 3TOT PUCK.

Harpaga Innovate n Harpaga Design TecHO cBsi3aHbl 1 YacTo 06beanHsTCa B IHXEHepHOM
MOPT®OJINO.

Control Award Requirements & Ideas

Harpaga Control oTmeyaeT komaHay, KoTopas MCnonb3yeT AaT4MKN U NporpamMmmHoe
obecneyeHne anga pacwmperns dyHkumoHansHoctn POBOTA Bo Bpems urpbl. 3Ta Harpaga
BpyYaeTcs KomaHnae, KoTopasi 4EMOHCTPUPYET MHHOBaLMOHHOE MblLUNEeHWe AN peLleHus
UrpoBbIX 3aJa4, TakMX Kak aBTOHOMHas paboTa, ynyyleHne MexaHM4eCcKkux CMCTEM C MOMOLLbIO
NHTENNEeKTyanbHoro ynpasneHns UM Ucrnonb3oBaHe aTyMKoB AN AOCTUXEHUS NyYLLImnX
peaynbTaTos. PelueHune(sl) AormkHO(bl) paboTtaTb cTabunbHo Bo Bpems MATUEWN. Peluexns,
paccMmaTpuBaemMble A8 3TOW Harpadbl, He OrpaHMYMBaOTCS UCKNYMTENBHO Nnepuogom AUTO
MATYA 1 moryT Takke ncnonb3oBatbcs Bo Bpems nepuoga TELEOP. MOPTOOJINO komaHabl
AOIMKHO coAepKaTb KpaTkoe onvcaHue nporpaMMHoro obecneyeHus, 4aTt4mKkoB U
MeXaHW4YeCcKoro yrnpasneHus, HO He JOIMKHO BKMOYaTb KONUM camoro koga. (PykoBoACTBO No
copesHosaHusim DECODE, Pasgen 6.3.7, VO cTp. 43)

Control Award Criteria

Komanga pomkHa npegoctaButb MOPTOONMNO. MOPTPOJINO gomkHO BKNOYaTh BCE

HWXeNnepeUuncrneHHoe:

Tpebyetca | 1

A. annapaTHble u/vnn NporpamMmmHbIE€ KOMMOHEHTbI U CUCTEMbI YNPaBeHWs Ha
POBOTE,

B. «kakue 3agaun npegHasHaveH peluatb kaxabin KOMMNOHEHT vnu cuctema, n
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C. «ak pabotaet kaxabii KOMMOHEHT unu cuctema

KomaHaa fomkHa ncnonb3oBaTh OOHO MW HECKOMBbKO annapaTHbIX Ui MPOrpaMMHbIX
Tpebyetca | 2 | peleHuin ans ynyywenust pyHkumoHansHoct POBOTA ¢ nomoLLbto BHELLHEN 0BpaTHOM
CBS13U U ynNpaBneHus.

PelweHwne(s) no ynpasneHuto AomkHO(bl) paboTaTte cTabunbHO BO BpemMs GonbLUMHCTBA

Moowpsietcs | 3 MATYEW.

KomaHga moxeT onucarb, NpoAEMOHCTPUPOBATL UNW 3aA40KyMEHTUPOBATb, Kak peLleHne
Moowwpsietcs | 4 | AOMKHO y4UTbIBaTb HAAEXHOCTbL: NMOO NOCPEACTBOM NPOAEMOHCTPUPOBAHHON
acbdekTMBHOCTH, NMMBO NyTEM onpeaeneHus Toro, Kak peLeHne MoXeT ObITb ynyyLLEHO.

Vicnonb3oBaHue NHXEeHEepHOro npouecca Anga pa3paboTky peLLeHnii No ynpaBneHuo
Moowpsietcs | 5 | (matumkm, annapatHoe obecneyenne n/unu anroputmel), ncnonb3dyembix Ha POBOTE,
BKJIOYAET W3BIIEYEHHBIE YPOKM.

KomaHapb! AomkHbl yoeauTbCs, YTO OHU NPpegoCcTaBunn HeobXxoanumyo MHOpPMaLMIO AN 3TOM
Harpagpbl B ceBoem NMOPTPOJINO. 31o HoBoe TpeboBaHMe, MOCKONbKY B 3TOM CE30HE OTAeNbHas
dopma ansa Harpaabl Control He nogaeTcs, kak aTo TpeboBanoCh B NPOLUSbIE CE30HbI

Lift Motor Encoder Value vs Servo Rotation Postion
o5 A B © | D E F G H
RightLigt Right Rotation Left Lift Left Rotation
.. Going Up 0 0 0 0 -0.0317| -0.0317
oo 8 .. ot -493 0.03 -533 0.03 -0.081  -0.085
: 2 -720 0.06 -770 0.06 -0.1037 -0.1087
-1109 0.1 -1176 0.1 -0.1426  -0.1493
-1409 0.13 -1459 0.13 -0.1726  -0.1776
-1639 0.16 -1697 0.16 -0.1956  -0.2014
. -1947 0.22 -2017 0.22 -0.2264 -0.2334
. gy 00001 0.0215 -2663 0.41 -2744 0.41 -0.298  -0.3061
e S GoingDow  -3851 0.41 -3907 0.41 -0.4168  -0.4224
1 -2204 0.19 -2285 0.19 -0.2521 -0.2602
-1833 0.15 -1918 0.15 -0.215  -0.2235
01 -1575 0.12 -1664 0.12 -0.1892  -0.1981
-1253 0.09 -1342 0.09 -0.157  -0.1659
-868 0.04 -967 0.04 -0.1185 -0.1284
ot -339 0 -493 0 -0.0656  -0.081
1500 4000 3500 3000 2500 2000 1500 1000 590 " & 0 0 -0.0317 -0.0317

Bobiwe: Komanga 16091 TWCA cobpana Toukun AaHHbIX U paccunTana HaknoH 1 TOYKY
nepeceveHmnsi ¢ ocbto Y Ansi co3gaHns NMMHENnHoOM pyHKUMN. 3TO NO3BONMNO PoboTy
aBTOMaTUYECKN NOBOpAYMBaTh pblyar 3axBaTa Tak, YTobbl He 3ageBaTb BHYTPEHHMWI KapKac, B
3aBMCUMOCTU OT BbICOThbI NOAbEMA. ATOT rpaduk B cOMeTaHUU C OObSACHEHMEM TOrO, Kak
nporpammMmHoe obecneyeHne ynyywmnno pyHKLMOHaNbLHOCTbL poboTa 3a CYET MCMONb30BaHWSA
BHeELUHen o6paTHOM CBA3W, COOTBETCTBYET TpeboBaHuio Harpaabl Control..

Reach Award Requirements
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OTa Harpaga oTme4yaeT KomaHay, kotopas nosHakomuna ¢ FIRST n npmenekna B HEro HOBbIX
nogen. bnarogaps CBOMM yCUIIMAM OHW BOOXHOBWUMNW APYrUX NPUHATE Kynetypy FIRST.
MOPT®OJINO He TpebyeTca ansa atoun Harpagbl. (PykoBogctso no copesHoBaHnsm DECODE,
Pasgen 6.3.4, VO cTp. 42)

Reach Award Criteria

TpebyeTtcs

KomaHpa gomkHa obcyanTb, onvcatb, TPOAEMOHCTPUPOBATL UMW 3aL0KYMEHTUPOBATL CBOM
Lenu B obnactu ayTpuy-4esTernibHOCTM U TO, Kak UX MeponpusTUs nogaepXxveatoT
coobuectBo FIRST. (O6HoBneHne ans komang 03, 25.09.2025)

TpebyeTtcs

KomaHnga pomxHa obcyautb, onncaTe, NPOAEMOHCTPUPOBATL NNW 3a0KYyMEHTUPOBATb
ycCreLHoe NpUBeYeHne HOBbIX KOMaHA, Ui TPEHEPOB, UM MEHTOPOB W/UINW BONTOHTEPOB,
KOTOpbIE HE ABMNSTCS aKTUBHBLIMU y4acTHUMKamu cooblyectsa FIRST.

Moowpserca

AsnsieTcst ambaccagopom nporpamm FIRST, cnocobetBys ToMy, uto6bl 0 FIRST rosopunm
rPOMKO.

Moowpserca

ViMeeT TBOpYECKMI 1 pasBMBaIOLLMINCA NOAXOA K MaTepuanam Ans ayTpuy-AeaTenbHOCTH,
KOTOpble npoasuratoT ux komaHgy n FIRST.

Sustain Award Requirements & ldeas

YCTONUMBOCTL M NriaHMpoBaHne Heobxoanmel onst komangbl FIRST, Tak kak oHn obecneynBeatot
OONrOCPOYHbIN yCcnex nporpammbl. ATa Harpaga oTMeYaeT kKoMaHay, kotopas no3aboTunack o
cBomx ByayLmx yyacTHUKax n nopabortana Hag Tem, 4Tobbl MX KOMaH4a unu nporpamma
NpOo4OoSmKanum CyLecTBoBaTh eLle AOMro Nocne Toro, Kak OHU camun ynayT CTPOUTb CBOIO
kapbepy. MOPTOOJINO He Tpebyetca anga aton Harpaabl. (PykoBoaCTBO NO COPEBHOBAHMAM
DECODE, Pasgen 6.3.5, VO cTp. 42)

Sustain Award Criteria

KomaHaa gomkHa O6CWJ.I/ITb, onuncatb, NPOAEMOHCTPUPOBATb UM 3aA0OKYMEHTUPOBaTb cBon
nnaH (I'IJ'IaHbI), KOTOprl71 BKIOYaeT Kak MUHUMYM OOHO 13 creaytoulero:

Tpebyetcs A. durHaHCBI 1 NNaH (bMHaHCOBOW YCTOMYMBOCTH,
B. nnaHuMpoBaHue npoekTa Ha Ce30H, U/unu
C. nnaHbl /vnn Lenu no yCTon4ynBoCTM KOMaHAbI.
KomaHpa gomxkHa obcyanTb, onvcaTtb, MPOAEMOHCTPUPOBATL UM 3aJ40KYMEHTUPOBATb, Kak
TpebyeTcs KOMaHAa OTCrieXuBaeT CBOW NPOrpecc B BbIMOIHEHUW NaHa (NNaHoB), NepPeYNCIIeHHbIX

BblLL€E.
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Moowpsierca | 3 KomaHaa nmeet YeTkme ponu nsi BCex YNeHOB KOMaHAbl U NpoLecc pasBuTus nuaepcraa

KomaHaa moxet 060y,D,VITb, onuncartb, NPOoAEMOHCTPUPOBaTb UMK 3a0KYMEHTUPOBATb, Kak

Moowpsietcs | 4
OHa ynpaBnsieT orpaHUY4eHUsIMU U/UNKn pUckamm KomaHzakbl.

Team Finances

Income Expenses by Category
Last season 1,000 Outreach
carry-over
General

Dues 2,200
Fundraising & 8,000
Donations
Sponsorship 4,750 Registration

TOTAL | 15,950

MHorve KomaHAbl NCMONb3YIOT SMEeKTPOHHbIE Tabnuubl, Tabnuubl 1 rpadukm 4ns
OOKYMEHTUPOBaHUA KpuTepmeB Harpagbl Sustainability. Llenb ncnonb3oBaHus aTux
WHCTPYMEHTOB — MO3BONUTbL CyAbAM 3a CYUTaHHbIE CEKyHAbl OnNpeaenvTb, COOTBETCTBYETE N
Bbl TpeboBaHWsAM Harpagpl. Tabnuua n KpyroBas guarpaMmma crieBa AeMOHCTPUPYIOT
dmHaHcoBble ycnexu komaHabl 19706 Potential Energy, B T0o BpeMs kak anekTpoHHas Tabnuvua
HVXe OTCReXnBaeT ayTpuy-4esTeNbHOCTb Y BONTOHTEPCTBO YN1EHOB KOMaHAbI.

# team Hours Person- Project

Outreach Type Date Event members  spent hours Momentum? JC ST AU |IH
Advocacy 4/27/2023 Meeting with MN State Rep Kelly Moller 3 0.25 0.75 O Ol0l0
Mentoring 5/2/2023 FLL Explore Meeting (Master Electrons) 2 15 3.00 a O
Mentoring 5/9/2023 FLL Explore Meeting (Master Electrons) 2 15 3.00 O [E)8E=]
Community ~ 5/19/2023 Valentine Hills Carnival 5 4 20.00 =} =]
Volunteering  5/20/2023 FLL Explore Festival 3 3 9.00 g oo
Community  5/29/2023 Cub Foods Fundraiser (Arden Hills) 7 6 42.00 (]
Advocacy 6/8/2023 Meeting with Rob Reetz 3 05 1.50 =]Rli=)
Engineering 6/9/2023 Tour of Boston Scientific 6 2 12.00 [=)
Engineering  6/21/2023 SPARCS Microsoft 4 4.00 =) () =
Engineering  6/27/2023 SPARCS Infinity Robotics 2 15 3.00 O = ERE)
Mentoring 7/13/2023 Meeting with Jackie/Spon Con about MVHS FTC Club 3 1 3.00 [ O
Community  7/17/2023 Shoreview Library Story Time & 1.25 3.75 =] (] (=Y i[=]

B aTom ce3oHe kputepun Harpagbl Sustainability BkntoyaoT nnaHnpoBaHve ynpaBneHus
puckamu. Mbl 06Cyamnum, 4TO 3TO O3HAYAET, C HECKOSbKMMU CyAbSIMU YPOBHS YeMnMoHaTa
FIRST, v Bce oHM cornacunuck, 4YTo 3To MOXHO onucaTb kak SWOT-aHanus. SWOT-aHanus —
3TO UHCTPYMEHT CTpaTErnmyeckoro niaHNpOBaHNS, KOTOPbIA MOMOraeT ONpeaenuTb CUMbHbIE U
cnabble CTOPOHbI, BO3MOXHOCTU M1 Yrpo3bl NpoekTa. 3TO NONYNAPHbIN UHCTPYMEHT ANA Havana
obcyxaeHuns Toro, Kak pewartb dygylime 3agayu.
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What’s in a SWOT analysis?

The good The not-so-good
o
3 Strengths Weaknesses
(]
‘q>J What resources can we deploy? What abilities are we lacking?
E What are our advantages? Where are we starting to struggle?
- What's working well? How can we overcome these?
=
(]
= e e
@
2 Opportunities Threats
o
3 Who might most value our strengths? What headwinds do we face?
Ed What trends work in our favour? Who might challenge us?
- What prizes are within reach? What could go wrong?
=

SWOT-aHanun3 moxeT 6bITb NosneseH npu oueHke obLen ahpekTMBHOCTM Ballen KOMaHab! B
YCNOBUSIX COPEBHOBAHUN NN MOXET NPUMEHSTLCA K Bonee Menkum nogrpynnam, Taknum Kak
3 eKkTBHOCTb ApariB-TMMa, NpoLeaypbl KOMaHAbl CKayTUHra, koMaHaa coopku 1 T.4.

Design Award Requirements & Layout Ideas

Harpaga 3a gnsanH oTMevaeT KomaHay, KoTopast AEMOHCTPUPYET NPUHLUMBI NPOMbILLIIEHHOrO
AnsariHa, cobniogas 6anaHc mexay dhopMon, PYHKLMOHANBHOCTLIO N 3CTETUKON.
Mcnonb3yembli NpoLecc NPOeKTUPOBaHNA A0MKeH npuBecTun Kk co3gaHnio POBOTA, koTopbli
OTNMYaeTCs NPOYHOCTBIO, 3OEKTUBHON KOHCTPYKUMEN N 3hPEKTUBHO peELLAET 3a4aum Urpbl.
MOPT®OJINO He TpebyeTca ansa atoun Harpagbl. (PykoBoactso no copesHoBaHnsim DECODE,
Pasgen 6.3.8, cTp. 44)

Design Award Criteria

KomaHga gomkHa 6biTb B COCTOSHMM onuvcaTb Unu npoaAeMOHCTPUpPOBaTb, HACKONbKO UX

Tpebyerca | 1 POBOT aneraHTeH, addeKkTuBeH (MPOCT/MCNONHNM) 1 NPaKTUYEH B 0OCMYXMBaHUN.

KOHCprKLl,I/IH BCEN MaLUUHbI UNW AeTanbHbIN NPOLLECC, MCMOSb30BaHHbIA A1s pa3p360T|<V|

Tpebyetca | 2 o 9
Au3aiiHa, 3acny>KMBaeT 3TOro NPU3HaHWUs, a He TONbKO OTAENbHbIA KOMMOHEHT..

Moowpsietrca | 3 POBOT BbigensieTcst cpeam Apyrmx CBOUM 3CTETUYHBLIM U (PYHKLIMOHANbHBIM AU3aNHOM.
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OcHoBa An3aiiHa XopoLLo NpoAyMaHa (To eCTb BAOXHOBEHUE, (DYHKLMOHAMNBHOCTb U T.4.).
Moowpsietcs | 4

[nszaiH achpekTnBEH 1 COOTBETCTBYET UTPOBOMY MNNaHy KOMaH4bl U cTpaTterum Ha

Moowpsierca | 5
COpPEBHOBAHUSIX.

CURIOSITY | 11770

DESIGN PROCESS Il

SEEK FEEDBACK AND KEEP ITERATING

oNC AUTOMATION

This year, we CNCed the hooks out of aluminum for This season utilized varying automation tactics to make it easier
hanging, all of our drivetrain panels out of aluminum and for the drivers. This year we are using both touch and color
polycarbonate, the intake panels, the pivot arms, the drone sensors. The touch sensors allow for precision in the lift

rod and mount; and top of the scoring box. As necessary, automation by stopping the lift motors from continuing to lower
parts are CNCed for both aesthetic, durability, and to once the lift is at its lowest point. This helps prevent

minimize weight. You can see the iteration of our hooks entanglement of the lift strings. The color sensors detect when
below. a pixel has entered the box, after which the gates automatically

close to hold the pixels in place, and the drivers are notified
through the rumble function on their
controllers. We also use cameras to
scan the AprilTags, and the robot
can automatically drive up to
one of the three scoring
positions on the backdrop.

Qur first iteration was the one on the Ieft‘with progres_sign’

moving left. We then rounded the the edge of the wood so it
wouldn't dent the truss. The last iteration is the CNCed version — WlRE MANAGEMENT
that is now on the robot, and it has never failed us!

ODOMETRY CODING BEGINS

Last year we used the premade
localizer class from Roadrunner but
this year we decided to make our
own localizer class for easier
adaptations to the code specific to
our robot. It's a coordinate based
system that allows the robot to exactly ff™= PROBLEMS AND SOLUTIONS WITH THE DRONE

where it is on the field at all times We faced varying problems with the drone throughout the
which allows us to have set positions season, the first being the drone would constantly fall off at
for the robaot to drive to. Meet O and Meet 1, ending up crushed on the field. As a
solution, we made a plate for the the top of the drone to

]ESTING AND REITERATING [UVER AND OVER] — encapsulate the drone in a rectangular shaped box. The next

This year we utilized a slinky to encapsulate
the lift and its related wires, which allows them
to coil neatly and efficiently. This way the wires
stay protected, out of the way damage, and
without getting in the way of moving systems
or mators.

We iterate and redesign threughout problem we encountered was when the drone was inclined,
the design process. With a fully the drone mount would block the lift from moving upwards.
assembled robot, it's much easier to We combatted this by remounting the drone onto a new place

identify errors that could become
large problems for us in the future.
After completely creating the
first iteration of our robot, we
focused on small adjustments
and additions. Since we
manufacture our own parts,
itis easy to iterate through

these changes. Post ILTs, we “Fm ™
CNCed our drivetrain panels, ‘”"‘mi .
box top, intake panels, drone launcher,

lift, pivot arms, and hooks to make them
stronger and sturdier. This has prevented

us from more stress fractures and breaks,

given us more durable parts, and given us
easier access to the robot.

LESSONS LEARNED
* The design process works best when more people can participate
To make sure our robot is the best it can be, we need to fulfill specific game-related functional requirements
Quantitative analysis is really useful in determining what specific motors and servos to use
Simpler solutions are often better than more complicated solutions
Approaching ideas from multiple perspectives is the best way to improve

on our side panels.

-—

* % 4 %

Inspire Award

KomaHnga, nonyyatowias aty Harpagy, ABnsieTcs cunbHbiM ambaccagopom nporpamm FIRST u
obpasuoson komaHaon FIRST. 3Ta komaHaa siBNsSieTCA rmaBHbIM MPETEHOEHTOM HA MHOTME
Apyrve cygenckme Harpagbl U BbICTynaeT Kak 6bnaropogHbii COMEPHUK.
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MobeguTenb Harpadbl Inspire crnyXuT BOOXHOBEHUEM Ana Apyrux KomaHa, npossnsas
BnaropogHbii npogeccnoHanuam® kak Ha urposom MNMOJIE, Tak 1 3a ero npegenamu. 3Ta
KOMaHaa AenuTcs CBOMM OMbITOM, 3HTY3Ma3MOM U 3HaHUAMU ¢ Apyrumu KomaHgamu,
crnoHcopamu, cBomM coobuecteom u CYObAMW. PaboTtas kak eanHoe Lienoe, aTa KomaHga
AEMOHCTPUPYET yCcnex B BbIMOMHEHUM 3a4a4M No NpoekTupoBaHuto u co3gaHuio POBOTA.
(PykoBoacTeo no copesHoBaHuam DECODE, Pasgen 6.3.1, VO c1p. 40)

Inspire Award Criteria

TpebyeTcs 1 Komanga pnomkHa npegoctaBuTb NOPTOOJINO

Harpapa Inspire oTme4aeT cunbHenwmne ka4ecTBa Bcex cyaenckmnx Harpag. KomaHga gomkHa
ObITb CUIbHBIM NPETEHAEHTOM Kak MUHMMYM Ha OfHY Harpagy B KaXX[4oW U3 CreayoLmx
KaTeropumn cyoencknx Harpag

A. Harpagbl 3a MexaHu3Mbl, TBOPYECTBO M MHHOBALMA

B. Harpagbl 3a atpnbyTbl KOMaHabl

C. Harpaga Think

Tpebyetca | 2

KomaHnga pomkHa 6biTb NO3UTUBHOW U MHKITIO3UBHOM, U KaXAbIN YNEH KOMaHAbl JOMKEH

Tpebyetca | 3
BHOCMUTb BKIag B yCnex KoMaHabl.

KomaHnga crnocobHa onucats, npoaAeMOHCTPMPOBATb, 3a40KyMEHTUPOBATbL UNN NpeacTaBUTb

Tpebyetca | 4 CBOW ONbIT M 3HaHusA CYObAM.

Harpapa Inspire otMeudaeT KomaHAabl, KOTOpble Mpeycneny B AOCTUXEHUSIX MO Harpagam
MCI, TA n Think. 3Ta KomaHga saBnsieTca BCeCTOPOHHMM UCTOYHUKOM BAOXHOBEHUS Ans

Apyrux.

Figure 6-1: Award hierarchy

Inspire Award

Judges'
Choice

. Award
Design Control | Innovate Connect Reach Sustain

Award II Award Award Award

Machine, Creativity, I Team Attributes (TA)
Innovation (MCI) I

e Harpaabl MCI oTmevatoT TexHU4eckne JoCcTuKeHnss KomaHa B nnaHnpoBaHuum,
NPOEeKTUpoBaHuK, cbopke, akcnnyaraumm un ynpaeneHmm nx POBOTAMMW.
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e Harpaabl TA oTmeyaloT KOMaHAbl, KOTOpPbIE pacLUMpuin cBov Habop HaBbIKOB, CO34anu
nnaH ons nogaepXaHnsa cBoen NporpaMmmbl M KOMaHAbl, @ Takke pacnpocTpaHaT naeu
FIRST yepes cBoto ayTpny-4eATenbHOCTb.

e Harpapa Think otmeuyaetr KomaHabl, KOTOpble MAacTEPCKM AOKYMEHTUPYIOT NpoLece n
NPOAYKT CBOEW koMaHAbl, ncnonbadysa csoe NMOPTOOJINO.

Section 5:3aBepuweHue n nevyatb Bawero MHxeHepHOro
noptdonuo.

Tenepb, korga Bawe NuxeHepHoe NMOPTOOJINO rotoBo, Bam HYyXHO y6eamTbCa, 4TO OHO
nonageT B pyku cyaen! MHCTpyKLmMM O TOM, Korga n kak KomaHabl 4OMKHbI cAaBaTb CBOMU
MOPT®OJTNO, gomkHbl ObiTb COOOLLEHBI ANPEKTOPOM COPEBHOBAHUIM A0 HAYana MeponpusTums.

Ecnu Bbl caaete NOPTPONNO nuyHo, BaM Hy>XHO ByaeT ero pacneyatate. KomaHabl coaBanm
camble pasHble BapuaHTbl: OT 16 oTAenbHbIX O4HOCTOPOHHUX JIMCTOB 4O ABYCTOPOHHUX,
npodeccrnoHanbHO HanevyaTaHHbIX U COPOLLOPOBAHHbLIX CTPaHWL.

[nga ot6opoyHbIx TypHMpoB TWCA npegnoynTaeT ncnonb3oBaTh Nanku WMpUHON Y2 AoiMa nnm
NNacTUKOBbIE CKOPOCLUMBATENW C 3aXXMMaMu 1 Mpo3pavHOn NnuUeBOr CTOPOHOW, a Ans
pervoHarbHbIX 1 MUPOBbLIX YeMMUOHATOB — TPATUTCA Ha NPOeCCUOHarnbHyIo neyartb n
nepenner.

A quick search at Amazon.com shows many results for plastic report covers.

MosgpaBnsiem! MIayumB aTOT pecypc, Bbl Tenepb AOMKHbI OblTb HA HECKOMbBKO LLAroB Brnepeau
MHOMMX KOMaHA, C KOTOPbIMU COPEBHYETECH, Y FOTOBbI YCMNELLHO co3aaTtb VHxeHepHoe
MNOPTPOINO cBoenn komaHab!!

Ecnu Bawwa komaHaa ucnonb3oBarna 3T0T pecypc, KOMaHAbl-CoaBTopbl OyAyT pagbl y3HaTb O
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BaLLEM OMnbITe 1 O NMOObIX Harpagax, KoTopble Bbl NOMy4YMUTE HA CrneayrLmnx copeBHOBaHMSAX!
Ecnu y komaHng ecTb npeanoxeHnst no 4ob6aesneHnto nHdopmauum nnm npaskam, Mol dygem
pagbl NONy4YnTb OT Bac 06paTHYyHo CBA3b, YTOObLI BHECTU NOMEe3Hble M3AMEHEHUS B crieaytollee
obHoBneHue!

Moxanyncta, nuwmnte Ha teamwithoutacoolacronym@gmail.com, 4To6bl NOAENUTLCA CBOUMM
NCTOPUSMU UNW NPEanoXuTb NPaBku U n3ameHeHus. Ecnu kakve-nmbo koMaHabl
3auHTepecoBaHbl B y4aCcTUM B CO3aHUM KOHTEHTA, NoXarnyncra, HanuwuTe HaMm, pacckasas o
AOCTMKEHUAX BaLlen KOMaHAbl, U NPULLAMTE KOMNWIO BaLlero nocregHero NHxeHepHoro
MOPTPOJINO, KOTOPbIM MOXHO MOAENMUTLCS.

MoxanywncTta, nocetute Beb-cantbl Hawmx asTopos: 16091 - TW.C.A. (Team Without a Cool
Acronym) - https://TWCArobotics.com

11212 - The Clueless - https://www.thecluelessftc.ora/

19458 Equilibrium.exe - https://equilibrium19458.wixsite.com/equilibrium-exe-1945

11770 Curiosity - https://curiosity11770.marlborough.org/
19706 Potential Energy - https://www.potentialenergyftc.com/
16028 Mecha Knights - www.instagram.com/mechaknights16028/

26946 Neura - https://www.neuraftc.com/

11044 PML30 White Nights - www.instagram.com/wi_ni_robots/
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